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96 South Zuni Casper 
m. Cobrado 80223 Cdorado Springs 
303-744-71 05 Ft. Collins 

Gltmwood Spnngs 
PhosnU 
Rodc Spnngs 
sail Lake Clty 
Sari Antonm 

Chen &Associates 
C-uml-sehnrCalEngtnesn 

i June 25, 1987 

Subject: ~iJ.-Gas Survey, 881 Killside Site, 
F l a t s  Plant, Golden, Colorado 

Job No, 6 011 87 

~ r .  Tom Greengard 
€acbEiu International 
mrth Antxican Space Operations 
mc& mats Plant 
P.0. Box 464 
Golden, Colorado 80402-0474 

&ar Mr. Greerqard: 

AS part of the quaLity assurance, quality control program for the soil- 
gas survey at the FlillRide stw site, blanks ard m e  dwicgtes wefe 
collected and analyzed alorrgside the regular soil-gas &es. Por &e 
nudxrs 1 through 720 at the 881 Ritl.side area, there e r e  two blanks d 13 
sets of d q l i c a t e  sanples taken,  he results of the blank a d  d w e n  
data are shown on the attarhed tables. nuubering on these re-- 
flects t k  ‘al nrmbering starting at 1 and go- t h r o w  120 at the 881 
u i d e  si= n-rs 120 ami in p a t m i s  were n-rs given by 
the lab to the duplicate w i r e  a d  a u l d  not be confused with identicdL 
n m r i x q  given later t o  samples at other sites. 

Ihe blank samples showed no sign of co -on fran eitkr tb lab 
preparation or the SampLe hadling procedures. No d&iztable lev& of DCE, 
X A ,  Crc, ICE and ECE were fotlad in either of the t w o  blanks, 

Noneofthethirteen duplkate sets for DCE, E A  or CTC show detectabLe 
ians, wicate deviations for-= rarrged fran 0 to 1006 ion counts =&@4 

.had - results of 0 or ry) ians 182. Niae of thirteen pcE’dupUx&s 
detected, DqUcate deviations for X E  rang& frcm 0 to 352 ~ q -  27, 
W v e  of thirtetn TCB dudlil.a+w had irrdentification values of zero ions de- 
tected. Wbn plottd, the duplkate data show on the data m a p  is aeeraged. 

It is difficult to draw any significant conclusions about the drrplicate 
sanplw due to the smalJ. size of the s e e  set ,  lh results to 
ixdicate s~oe scatter of valws when high concentrations are -- 

.. . .. . 



If you have any questions on any of the gq/G data, please give me a 
call. 

Sincerely I 

CBpN h ASSOCLATeS, INC. 

Kit Nielsen 
mirornnerrtdL Engineer 

BY 



ROCKY FLATS SOIL-GAS SURVEY 

HILLSIDE SITE SdMPLE # 1-120 
' QA/QC RESULTS 

DUPLICATE SAMPLES 

DCE TCA CTC TCE PCE SAMPLE # 

0 0 0 0 965 
0 0 0 0 209 

32 
(130) 

0 0 0 0 0 
0 0 0 0 0 

50 
(119) 

65 
(120) 

0 0 0 0 0 
0 0 0 0 0 

77 
78 

93 
(121 1 

0 0 0 0 0 
0 0 0 0 0 

98 
(122) 

0 0 
0 0 

0 0 
0 0 

. . .  . 

0 
0 

0 
0 

_ -  

(3 
0 

0 
0 

0 
0 

101 
(123) 

0 
0 

104 
(124) - 0 9 

0 0 

0 0 
0 -  0 

0 0 
0 0 

. 

0 
0 

9 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

107 
(125) 

0 
0 

155 
45 

110 
(126) 

0 
0 

114 
(127) 

0 0 
0 0 

0 
0 

0 
0 

1 9 0 0 6  
0 

11s 
(128) 

0 0 
0 0 

0 
0 

0 
0 

116 0 0 0 0 968 
(129) 0 0 0 352 1,271 

t # # # )  DENOTES LAB NUMBERING ON DUPLICATE SAMPLES 



S A M P L E  # 

17 

44 

ROCKY FLATS SOIL-GAS SURVE’Y’ 
QA/QC RESULTS 

H I L L S I D E  S I T E  S A M P L E  # 1 - 120 

B L A N K  S A M P L E S  

DCE 

0 

0 

TCA c i c  

0 

0 

TCE P C E  

0 

0 

I 



L.CIJbC:l YO aUUUI  L U I I I  Chen &Associates oenvdc. Colorado 80223 Colorado Sonngs Cmsuhrq Geotechnoca Enginesn W 4 4 - 7 1 0 5  F o ~  Colhs 
Glenwood Spnngs 
Rock Spnngs 
Salt Lake C ~ l y  
San Antmto 

July 22, 1987 

Subject: Soil- Survey, 903 Pad, M o d ,  Fknce 
Area, Ebcky F l a t s  Plant, Golden, 
Colorado 

Job No. 6 011 87 

Mr, TanGreengard 
znternational 

mrth &ceria Space Operations 
Roclcy Flats Plant 
P.0, Box 464 
Golden, Colorado 80402-0474 

bar Mr. Greengard: 

AS of the quality assurance, quality control proqram for the soil- 
gas survey at the 903 pad, Murid and Ekme Area study sites, blank and m e  
duplicates e re  collected and analyzed alongside the regular soil-gas 
Ror location nlrmbers 120 through 658 at the subject area, there =re 
seven blanks and 41 duplicate samgles taken. ake results of the blank a 
duplication data are shown on the attached tables, 7he nunbring on these 
w e s  reflects the sequentid. numbering staring at 120 and going through 6f8 
at the subject site. !X!b nuukrs in parenthesis were nmbers given by the lab 
to the duplicate wire and should not be confused With identical nukering 
given to samples at other locations, 

BE blank samples shoved no sign of con tamination frau either the lab 
No detectable levels of DCE, 

None of the 41 dupUcate sets shoud. detectable ions for either DCE or 
X A ,  Ntneteen of the d@icate 'sets sbopled 110 m e  present@ of any of 
the five cunpouds analyzed, For the 22 duplicate sets of m e s  in w h i c ? ~  
Laboratory analysis d m  either one or more of the -udS CPC, TclE or 
PCE, a r e  are a total of 40 individual. duplicate sets that. are cenpared for 
the single -urd3 within the sanrple sets, lae foUaJing table mmarizes 
the deviation in the ion count when the individual dupriCate sets are 
cempared- 

preparation or the sample handling procedures, 
TCli, CTC, 'ICE, and PCE e r e  found in any of the seven blank samples, 

- I ,  



Mr, l'bn Greengard 
July 22,' 1987 
Page 2 

Deviation Maqn itude EJllmber of Sets 

0-1 00 4 

200-500 . 11 
500-1 000 4 

1000-5000 7 

100-200 8 

X O O O  6 

when plotted, the duplicate data shown on the data maps is averaged. 

Ihe a u n t  of deviation observed in the samples g e n e r a y  is related t o  
the macgnitude of the caupund concentration in the samples. The high concen- 
tration sarrrple sets, 10,000 plus, vary at that w t u d e ,  And likewise as the 
corrcentration decrease to lower magnitudes, the variance in the duplicates 
appears t o  occur at  these magnitudes. 

If you have any questions on any of the WCC data, please qive m e  a 
ca l l .  

Sincerely, 



ROCKY FLATS SOIL-GAS SURVEY 

903 PAD, MOUND, A N D  FENCE AREA 
QA/QC RESULTS 

SAMPLE st 120 - 658 

DUPLICATE SAMPLES 

DCE TCA CTC TCE PCE SAMPLE 
NUMBER. 

120 
(314) 

0 
0 

0 0 
0 0 

0 
408 

0 
0 

107 
322 

176 
306 

128 
(332) 

* o  
0 

0 0 
0 0 

138 
(315) 

0 
0 

0 0 
0 0 

0 
0 

0 
0 

153 
(333) 

0 
0 

0 0 
0 0 

0 
0 

0 
0 

0 0 
0 0 

0 
0 

0 
0 

168 
(317) . 

0 0 
0 0 

0 
0 

0 
0 

1.74 
(318) 

0 
0 

0 .  0 
0 0 

0 
0 

0 
0 

179 
(319) 

0 
0 

156 
397 

0 406 
0 3 8 0  

165 
105 

199 
(3201 

0 
0 

2 708 
3 1 253 

1 856 
2,048 

0 
0 

203 . 
(321) 

0 
0 

0 1,848 
0 1,738 

0 
0 

214 
(322) 

0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 
0 

0 
0 

223 
(323 1 

0 0 568 0 0 
0 0 850 0 0 

228 
(324) 

0 0 0 0 0 
0 0 0 0 0 

244 
(325 1 

247 
(326 1 

0 0 0 380 0 
0 0 0 237 0 



ROCKY FLATS SOIL-GAS SVRVEY 

903 PAD, MOUND, A N D  FENCE AREA 
QA/QC RESULTS 

SAMPLE 120 - 658 

DUPLICATE SAMPLES 

DCE TCA CTC TCE PCE SAMPLE 
NUMBER 

259 
(327 1 

0 0 800 
0 0 587 

23,546 37,706 
17,158 32,102 

0 0 
0 0 

.264 
(328 1 

0 0 0 
0 0 0 

0 0 533 
0 0 3,156 

2,124 25,094 
6,201 73,030 

290 
(329 1 

0 0 594 
0 0 1,572 

196 6,580 
847 14,749 

0 0 408 
0 0 967 

0 4,466 
0 9,776 

306 
(331) 

0 0 0 
0 0 0 

0 0 
0 0 

320 
(468 

863 0 
0 0 

322 
' (469) 

~ 

I 

0 0 0 
0 0 0 

343 
(4711 

0 0 1,724 
0 0 390 

732 23,564 
116 5,540 

358 
( 472 1 

0 
0 

0 
0 

1,511 819 
2,634 1,024 

16,679 
21,882 

0 0 
0 0 

0 
0 

384 
(474) 

0 
0 

0 
0 

0 196 
0 337 

12,3.18 
9,546 

406 
(475) 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 389 
0 326 

0 
0 

0 
0 

0 754 
0 1,484 

155 
122 

416 
( 477 1 

0 1,008 
0 13,636 

0 
0 

422 
423 

0 
0 

0 
0 

0 
0 

426 
( 4 7 8  1 

0 
0 

0 
0 

0 0 
0 0 



SAMPLE 
NUMBER 

429 
( 479 1 

458 
459 

466 
(4801 

486 
(650 )  

506 
(651 )  

525 
(652 )  

537 
(653 1 

569 
(654 1 

572 
( 6 5 5  1 

603 
(656)  

6 3 1  
(657)  

632 
(658 1 

ROCKY FLATS SOIL-GAS SURVEY 
QA/QC RESULTS 

SAMPLE # 120 - 6 5 8  
903 PAD, MOUND, AND FENCE AREA 

DUPLICATE SAMPLES 

DCE 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

TCA 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

CTC 

753 
803 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

TCE 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

PCE 

0 
0 

52 ,912 
25,284 

0 
342 

760 
375 

2,950 
3 ,626 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

( # W )  LAB NUMBERING OF DUPLICATE SAMPLE 



ROCKY FLATS SOIL-GAS SURVEY 

SAMPLE 
NUMBER 

308 

314 

360 

395 

442 

507 

565 

QA/QC RESULTS 
903 PAD, MOUND, AND FENCE AREA 

SAMPLE # 1 2 0  - 658 
FIELD BLANK DATA 

DCE TCA CTC TCE PCE 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 



Chen &Associates 
c o r r s u m n g G e a t s c n n r c a l ~ ~  

Casoer 
Cobado Spnngs 
For! Collins 
Glenwood Spnngs 
Rock  Spnngs 
Salt Lake City san Antonla 

Must 3, 1987 

mimated Cost for Pdditional Soil- 
InstaUation Points a d  Slug 'rests on 
PnVirormerrtdL wells 

subject: 

Job W, 6 011 87 

lbckwll Internationdl 
Flats Plant 

mrth Pmerican Space Opratians 
P.0, Bbx 464 
Golden, Colorado 80402-0464 

Attention: P-M, Eackes, Subcontract ator . .  

Gentlenrtn: 

1987, requesting 600 additional soilqas .sax@ng poirrtS and 40 slr;lg tests- 
chen ti Associates is pleased to respond to your requisition of July 20, 

zhe fee for installat ion, retrieval and analysis of 600 s0il-a~ - 
pints for the c a n p o d  m, TCA, a4, pcE, and DCE w i l l  be $90,00 per tube 
resulting in a total fee of $27,000, 

zhe fee for conducting 40 slug tests Md analyzing the data for transniS- 
sivity w i l l  be $9,823. l3. i~ fee iradludes labor charges of a p p ~ a X ~ y  
$8,000 for conductirq the slug tests, and prepiring and producing a letter 
report- The r e d d e r  of the fee, approximately $1,800, is for rentad of sltq 
test equipent, personal protective equipent and our e n v i r d  
van. T%m important assunptions have been d e  in preparing our cost estimate 
for slug tests. F i r s t ,  the work w i l l  be d u c t e d  in a &vel. C or D protec- 
tive clothing- Secorrd, a sufficient nunber :of..- can be tested to. f u l l  

$63,823- If yoU 
please feel free 



46 south Zuni Cdsmr 
of3flww. Colorado 80223 Coloram Spnngs 
3CJ3f74A-7105 FI Collins 

Chen &Associates 
Corrarmng Geotecrtnkal Engineers 

GI- Springs 
PhoenOr 
Rock Spnngs 
San Lake C~ty 
San Antono 

/ 

Job No, 6 011 87 

Eaockwell International 
Rocky Flats Plant 
mrth a r i c a n  space Ogerations 
P.0, Box 464  
Golden, Colorado 804024464 

Attention: Mr, TunGreengard 

AS q s t e d ,  Qlen & Associates cord- a real time soil-gas sumey at 
the Rocky F l a t s  landfill on September 1 and 2, 1987, w y  points were 
measured in the landfil l  for methane a d  hydrogen sulfide, The location of 
those points are shown on Figure 1. 

M e w  uas analyzed by a Century OW4 128 flame ionization detector in 
the gas chtanatograehy mode. Bydrogen sulfide was anal- by a 
IWtovaz ?OS50 gas chranatoqraph w i t h  a ptbotoionization detector. Ihe s~rmary 
of the analyzed campods are show in Table I. All SacPple and WGC Photopac 
1OSSO chranatograrns are shown in Attarhnent 1, 

Lf you have any questions or i f  we may be of further semicer please do 
not  hesitate t o  con- us. 

Sincerely, 

David C, constant 
w 

. -  .. ^. . .  . 

~ 
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1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

b c a t i o n  

N39560 
E20330 

N39380 
E20330 

N39380 
E201 50 

N39560 
E20150 

N39740 
E201 50 

N39920 
E201 50 

N39740 
El 9970 

N39560 
El 9970 

N39380 
El 9970 

N39200 
El 9970 

N39470 
El 9880 

N39650 
EI 9880 

N39740 
El 9790 

N39560 
El 9790 

qdrogen Sul f ide  
V d U e  
(p) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

&thane value 
(ppn) 

0 

0.2 

0 

0 

0.4 

0 

0 

0 

0 

0 

0 

0 

0 

0 



mrogen Sulfide 
SOi l -Gas  Value 

sampling mint Irxation (ppn) 

15 

16 

17 

18 

19 

20 

N39380 
El 9790 

N39920 
E20330 

N39740 
E20330 

N39560 
El 961 0 

N39470 
El 9700 

N39290 
El 9700 

0 

0 

0 

0 

0 

0 

Methane value 
(ppn) 

0 

0 

0 

0 

0 

0 
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)’ 
f nternal Letter RockweII [nternational 

oate November 23, 1987 No 

TO l b - . - . r r r M m u a ]  FROM I- Ogurrw. m. - W. F. Weston/T. C. Greengard Frank J. Blaha 
- PI uton I urn Operations Env, C a p 1  lance 
- Bullding 1 1 1  81 dng T452F 

704J 

SUWECT. RADIOACTIVE SOURCES IN ROCKY FLATS SANITARY LANDFILL 

IDENTlFlCATiON OF RADIOACTIVE PRCBLEMS IN LANOFILL 

On September 30, 1973 trltium and strontium were detected at the 

drainage of the Rocky Flats sanitary landfll I by the Lawrence 

Llvermore Laboratorles (LLL). Because of thls flndlng, monitoring 

wells (called at the time environmental test holes) were lnstalled 

In the landfllled waste to try to ldentlfy the sources of tritium 

and stront I urn. 

SlRWT I UM S N D Y  RESULTS 

From September through January of 1973 the results for strontium 

showed large varlatlons In concentration. The LLL sample that had 

been thought to be greatly elevated ln strontium (34 pCl/LI was re- 

evaluated and found to be less concentrated (16 pCl/L) but above 

background I eve I s. Background I eve I s are  cons I deted to be 

approximately 1 - 2.5 pCI/L fo r  strontlum in water, based upon 

water Sanples 

of groundwater/ I eachate frcm boreholes In the. I andf I I I were 

analyzed for strontium, and only one sample (from TH-4) appeared 

elevated I n  strontlum at 7 pCl/L. At I other samples of 

groundwater/leachate had strontium concentrations of less than 1 

samples taken in that time perlod f r m -  Rock Creek. 

1 



pC i /L .  The detectlon Ilnits of the method used t o  analyze for 

problem wlth mlgratlon of strontlum. t 

TRITIUM STUDY RESULTS 

Results for trltium were more consistent. Moni,torlng we1 I s  were 

installed a number of different times resultlng In approxlmately 57 

wells Installed dlrectly ln the iandfllled waste or directly below 

the saturated waste rnaterlals by the end of the fnvestfgatfon. 

Elevated trltium readings were followed until the source of tritium 

had been fairly well ident.if1ed. The trltium concentrations In the 

water near the trltlum source were as high as 301,609 pCI/L at (M- 

4 6 ) .  

The location of thls trltlum source I s  approximate Rocky Flats 

coordlnates E:20,015; N:39535. The depth of the tritium source, 

total actlvlty, conf iguratfon, and contalner, if any, are unknown. 

It was estlmpted in 1974 that the volume o f  waste contalnlng the 

tritium source was dumped in approxlmately 1970. 

The wells nearing the eastern end of the landfill exhibited 

decreas I ng trl ti um concentrations. Seeps of leachate 'a t  the 

eastern  end of the l a n d f l l l  had trltlum concentratlons of 5,000 - 
7,000 pCI/L In 1973/1974. 

2 



t -  

August 5, 1985 memorandum us i ng DOE dose I i r n l  t of 0.1 rem/yr to 

members of the pub1 I C  frcm a1 I pathways, dose converslon factors 

given in the memorandum, and intake rates of  2.0 L/dy for water) 

for tritium 1s 2,000,000 pCi/L. The current USEPA and Colorado 

standard for trltium in drinklng water Is 20,000 pcI/L, the 

prop.osed €PA drinking water standard (based on a Sept. 30, 1 %  

Advanced Notlce of Proposed Rulemaking and a rlsk equal t o  that 

frm a dose rate of 4 mrem/yr) 1s 90,000 pCl/L. These crlterla 

indicate that the leachate that was found downgradient of the 

sanitary landfill never exceeded the drinking water standard. The 

leachate In the lmmediate area of the tritium source never exceeded 

the DCG. These trltium levels which are found In the lnunedlate 

area of the tritium source do not appear to represent a threat to 

human health o r  the environment unless trltlum 1s found mlgratlng 

out of  the landfill. 

A number of options were,evaluated in late 1973 and early 1974 f o r  

correction of the ldentlfled problems, Including excavatlon of the 

trltium source. The selected actlon was the constructlon of the 

groundwater Intercept system ( o r  the "horseshoe system") around the 

landfill. The purpose of t h l s  system was to isolate the tritlurn 

source frcm the surround1 ng envfronment, and to 'draln as much 

groundwater out of the landfill as possible. This was acccmpllshed 

by t he  construction of a clay wal I to prevent the migratlon of 
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unccntamlnated groundwater Into the  landfill. Thls clay wall 

redirected the groundwater to a perforated plpe for collectlon. 

Thls plpe was provlded wlth a slope, and at the eastern Ilrnlts of 

the expected f l l  I the plpe became a sol Id wal I sewer plpe. There ’ 

were three optlons, dependlng on which valves were open, for 

dralnage of thls intercepted groundwater: to drain the water into a 

’ /  

western pond, t o  drain the water into an eastern pond, or to have 

the water daylight below the dam for the  eastern pond. The eastern 

pond is the pond that still exists. The western pond was intended 

for the management of leachate or contamlnated groundwater. The 

Intercepted groundwater was found to not be contaminated wlth 

trltlum In early 1974 (tritium concentrations of 500 - 1,000 pcl/L# 

compared to background values of approxlrnately 500 pCl/L). Thls 

water was therefore a1 lowed to dayllght,below the dam f o r  the 

eastern pond. Extenslve rnonitorlng of this water contfnued frcm 

1974 to 1981 and ldentlfled no migration of contamlnants. 

The leachate and runoff water collected in the western leachate 

pond was found t o  contain 1800 - 7922 pCi/L of tritium In 1974. The 
tritium concentratlons In thls pond decreased with time (922 - 1365 
pCl/L In 1977 and 490 - 886 pCl/L In 1980). Table 2, attached, 

contalns the fritlum concentratfons found fn the western pond. 

The western landf 1 I I pond was removed for expansion of the landf I I I 

1 n May/June of 1981. 

The above data lndlcated that the trltlum source was effectfvely 

separated from the env f ronment and causi ng no env 1 ronmental 

degradation beyond the lmmedlate area of the t r i t l u m  source. 
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IMPLICATIONS FOR 1987 AND LANDFILL CLOSURE 

It is suggested that the tritium source be left I n  place and that 

long-term monitoring and maintenance of the landfill be committed 

to i n  the Closure Plan. These long-term activlties at the landfill 

would include the construction of a sloped low permeability 

I andf i I I cap, a smal 1 leachate col lectlon system, and groundwater 

monttortng activities. 

No benefits can be identified frcm excavation and dlsposal offsite 

of the trittum source unless all other potential sources of 

radioactivtty and hazardous waste were also removed. Thts would 

lnclude the excavation of al 1 portions of the landfi I I used fran 

1968 unti I November 1986. If thls were accompl t shed then the 

1 andf i I I could conceivably be closed as a non-RCRA regu I ated 

landfll 1 .  

The removal of the tritium source would be most effective If all 

potential sources of rpd1oactIvii-y were also removed. The removal 

of a l l  potenttal sources of radioactivtty frcm the landftll would 

lnclude excavatlon of large sections of t h e  landftll. The sanitary 

landfill was never tntended for disposal of radioactive substances, 

but the criterla for identification of these materials has changed 

through the passage of tlme. Levels of radioactivity that were 

essentially undetectable in the mid 1970's are now quantifiable 

n f t h  our Improved technology. Current Indlcatlons are t h a t  the 

1000 kg of sanitary sewage SI udge deposited in the landfil I frcm 

5 



by today's standard. This materlal and would also requfte 

excavation I n  an attempt to rid the landflll of all sources of 
/ 

radloactlvi ty. These actlvlties would also need to be 

supplemented with a leachate collection system to drain all 

leachate from the landflll and treat it slnce the leachate i s  also 

potentlally radioactive. After the effort and cost assoclated with 

the above activities, the landf 11.1 portions used from 1970 through 

November. 1 985 wou I d sti 1 I require I ong-term monitor i ng and 

maintenance due to the presence of RCRA defined hazardous wastes. 

These long-term monitoring and maintenance actlvlties would ' 

~ 

probably be no different for a strlctly hazardous waste regulated 

I landfill as they would be for a hazardous waste landfill wIth some 

radioactlve sources contained in It. 

Based on currently avai 

be no technical prob 

radioactivity in place. 

able data and information, there appears to 

ems for leaving the potential sources of  

To date no migration of radioactiviiy has 

been identified downgradlent or laterally from the landflll. This 

Indicates that the potential radioactive sources are effectively 

contained f n  the landfil 1 and that the landfil I groundwater 

intercept system i s  apparently effective. The degradation of water 

quality within the landfilled waste I s  typical of landfills and 

should not represent a technical or regulatory problem as long as 

migration of contaminated groundwater o u t  of the I andf 1 I I Is not 

ldentffied. The'drlIIing program currently underway wil l  identlfy 

any mlgration of contaminated groundwater out of the landfill and 
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/- wl I I help detorrnlne the effectiveness of the landfl I I groundwater 

/ intercept system in redlrectlng uncontaninated groundwater around 

the landfill. It is suggested t h a t  during closure activities a 

leachate collectlon system of modest design be installed in the 

eastern portion o f  the landfill to collect leachate for removal and 

treatment. Thls leachate collection system will prevent the build- 

u p  of a leachate head ln the landfill that would force leachate out 

of the landfill flnal cover or cause leachate contamination of 

- groundwater, 

SUMMARY 

The Colorado Department of Health (CDH) is not currently aware of 

the trltlum source In the landflll or of the potentially 

radloactive sewage sludge contained in the landflll. A l l  closure 

activities will be contingent upon CDH's approval. It Is suggested 

that all dlscusslons and plans submitted to the CDH pursue leaving 

these materlals In the landflll and long-term monitorlng and 

malntanence. Thls solutlon to the landflll closure problem will 

protect human health and the environment and should be acceptable 

to CDH. 

Frank J. Blaha 

cc:Daryl Hornbacher 
A I  an Schubert * 

Klrk McKinley 
John Marschal I 
Gllbert BrllI 
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.E 1 

STRONTIUM IN LANOFILL PONOS 

1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973 MO . 
JAN. 

FEB. 

MAR. 

APR . 
MAY 

JUNE 

JULY 

AUG . 

SEP. 

OCT. 

NOV . 
DEC. 

NOTES 

n.a. 0.5 

n.a. <3 

2.3 (3 

n.a. 2.4 

n.a. n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

7.9 

n.a. 

n.a. 

<3 

<3  

n.a. 

n.a. 

<3 

< 3  

< 3  

<3 

< 3  

<3 

(3 

0.6 

3.5 E 
7.5 w 

< 3  E 
<3 w 
3.2 E 
3.2 W 

n.a. 

(3 . 

4.2 

<3 

< 3  

<3 

<3  
3.4 w 
<3 

<3  

3.6 E 
<3 w 

3.0 E 
3.0 W 

4.6 E 
<3 w 

(3  E 
<3 w 
3.5 E 
c3 w 
4.3 E 
(3 w 

4.3 E 
< 3  w 

3.5 E 
2.1 w 
4.1 E 
5.0 W 

4.4 E 
(3 w 

3.6 E 
(3  w 
3.7 E 
<3 w 

( 1 )  Results prior t o  April 1983 were fo r  89Srt 9'Sr 

n.a. 

n.a. 
n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

3.2 E 

(3 E 

4.3 E 
<3 w 
5.8 E 
( 3  w 
45 E 
<3 w 

i n  most 
(2) n.a. means not analyzed. 
(3) €PA Drinking Water S t g ~ d a r d :  89Sr=80pCi/1.. 90Sr=8pCi/l. 
(4) Loca l  Background. for  Sr=ZpCi/l. 

n.a. 

n.a. 

7.2 

5.7 

n.a. 

<3 

3.3 

<3 

n.a. 

<3 

3.6 

n.a. 

n.a. 

( 3  

<3 

<3 

(3 

<3 

( 3  

<3 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

(3 . 

(3 

3.5 

3.3 

4 

4.5 

3 

3 

(10 ' 

NS 

z 
0 

U 

3 

e 
P 

> 
C 

> 
H 

r 
5. 

m 

r 
m 

3 

cases, exept f o r  1973 and u n i t s  are p C i / l .  

~ ~ ~~~~~~ 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

n.a. 

16 

16 

n.n. 



MO . 
JAN. 1 FEE. 

MAR. 

APR . 
MAY 

JUNE 

JULY 

AUG . 
SEP. 

OCT. 

NOV. 

DEC. 

. -  - 

TRITIUM I N  blESTERN LANDFILL POND 

1980 1979 1978 1977 1976 1975 1974 

7 38 1316 1136 1365 1740 1143 n . a .  

709 780 1368 922 1733 1429 n , a .  

5 20 844 775 1303 1323 1837 7922 

886 886 944 1113 1431 9 24 n.a .  

639 805 956 818 1121 1445 n . a .  

530 816 7 20 740 1172 984 507 5 

546 694 953 856 1378 1520 4797 

508 976 1022 983 1305 1258 3724 I 

576 564 768 863 1143 1777 5056 34,001 
39,001 
51,onI 

495 9 38 818 806 869 1762 3304 n . a .  

4 90 575 1033 812 1005 1553 1800 n . a .  

530 4 36 86 3 880 1067 1542 n.a. n.a. 

NOTES : 
(1) Units a re  p C i / l .  





DUCTION 

On September 20, 1973, tritium was detected a t  the drainage of the 
Rocky Flats sanitary landfill by the Lawrence Livermore Laboratories. 
Above background concentrations' of americium-241 were also detected 
by LLL on the same sample. Subsequent -lyses of duplicate samples 
by other agencies confirmed these analyses. 

A dam was constructed a t  the east  base of the landfill to contain the 
seepage, and a sampling program was initiated. 

The EPA-Ne-da laboratories on October 5 ,  1973, detected strontium-90 
at the same location. 
EPA-Newda Laboratories and by other agencies. Table I is a sumrnary 
of the results of the initial sampling. 

These results were la ter  reconfirmed by the 

On October 11, 1973, $e RFAO, USAEC requested that the seepage 
collected a t  the Landfill dam be analyzed on a daily basis for tritium, 
strontium-90(1), americium-241 (by g a m m a  scan), plutonium-239, -240, 
a gamma scan and total long-lived alpha. 
landfill was initiated to determine concentrations of tritium, strontium-90, 
and americium-241 within the landfill and to possibly locate their source. 

In addition, coring of the 

RESULTS 

Only two significant strontium-90 results were  detected at the landfill 
pond. 
November 26 through November 30, 1973, and 7 .66  pCi/l  fo r  the week 
of December 1 0  through December 14, 1973. 

They werc 9 . 2 6  pCi/l  on the composite sample for  the=eek of 

Figure I shows the monthly averages of'daily analysis for  tritium in 

The analysis for plutonium, americium, and total long-lived alpha 
during the period of October 15, 1973 through December 28, 1973, 
showed no results above background. (z) 

-landfill pond from September 1, 1973, through December 31, 1973. 

2. Landfill Survey 

Twenty test holes designated TH-1 through T H - 2 0  (Figure 2 )  were 
drilled through the landfill to a depth of 10 feet into the natural soil. 
Slotted plastic pipe  vas then placed in the tes t  holes and water  samples 
were taken. 
locations fo r  tritium, strontium-90, plutonium and a g a m m a  scan a re  
listed in Table II. 

The analytical results on water samples f rom these 



T A B L E  I 

ANALYSIS O F  NORTH L A N D F I L L  DFUINACE 

(Sampled 9 / 2  0 / 73) 

Date  
Resul t s  Received 

9/20/73 

1 O/ 5 /73 

1 O/ 18/ 73 

1 O/ 3 1 /73 

11/7/73 

11/15/73 

Laboratory / 

LLL 
Sandia 
LASL 

EPA 

EPA 

LLL 

RF 

LLL 

Tritium Sr90 
(pCi / l )  (pCi/ l )  

39 ,000  
57,900 
34,900 

241 Am 
(pCi / l )  

25. 0 

7. 8 

735( y scan) 
935 (wet chem. ) 

122 ( y  scan) 

16.0 

0 



i 



I 

of americium and plutonium in the landfill. 
above background amounts of plutonium and /o r  amer i c ium w e r e  not located 
in some of the landfill wells. 
explained. 

It is somewhat surpr i s ing  that 

T h e  presence  of st ront ium cannot yet b e  
The resu l t s  are  inconsistent in that etrontium is somet imes  

Test holes TH-1, - 3 ,  -4, -5 ,  -8 ,  and -11 indicated tri t ium 
concentrations above background. 
samples f rom the remaining fourteen t e s t  holes showed no 
result above background. 
through TH-34 and TH-45 through TH-55) were  dr i l led in 
the.genera1 location of the high t r i t ium and sampled for 
tritium only. These  resu l t s  a r e  also shown in Table  11. 
Concentrations as high as 301,609 pCi / l  w e r e  detected in 
well TH-46. 
tritium concentrations has been completed and t r i t ium appears  
to be moving as indicated by decreasing concentrations in TH-46 and 
apparent increasing concentrations in TH-2, -9,  - 10, and 
-12. 

The  analyses of water  

An additional 2 5  tes t  holes  (TH-21 

Limited resampling of wel ls  in the area of high - 

These results are shown in Table  LII. 

Listed in Table N are the phenol and elemental ana lyses  (by 
emission spectroscopy) resu l t s  f r o m  the original 20 t e s t  holes.  
Due to insufficient sample, phenol was analyzed a t  only ten 
locations and elemental  analyses  w e r e  run on samples  f r o m  
only 18 of the original test holes. 

Phenol cone 

concentrations of elements such as Al, Ca, F e ,  Mg, N a  and Si 
at most  locations. 

Because. above background s t ront ium and amer ic ium values w e r e  
detected in  the drainage f r o m  the northeast  s ide of the landfill, 
two additional wells (TH-2A and TH-2B) w e r e  dr i l led in the north- 
east  section of the landfill and sampled. In addition, the north 
drainage w a s  resampled. 
complete; however, a n  initial gamma scan  (Table V)  indicates a 
high americium concentration in wel l  TH-2A I 

~ &.LP/* S&,,,/+( 
t ra t ions above background w e r e  detected at al l  

locations. 7 Emission spectroscopy detected above background 

Analyses for  strontium a r e  not yet 

! 

CONCLUSIONS AND REC OMM EN DAT IONS 
\ 



TABLE LI 

LANDFILL. SAMPLES 

1973 GAmma Scan - CountrISec >Bkg t 2 0 
3H P u  Sr-90 k e V  

59-81 96-121  173-217 600-732 1104-1218 I266 - I380  
k e  Date 

a t i o n  Samnled p C i / l  pCI/I p C l / l  0-1885 * 

Pa'gc 1 ol 2 

- I  il/lj 
- 2  11/15 
- 3  11/16 
-4 I l / l t  
- 5  1 1 / 1 5  
-6 I I 1 2 0  
- 7  1 1 / 2 0  
- 8  1 1  I 2 9  
- Q  1 1 / 2 0  
-IO ' I l l 2 0  , -  I I I I / 2 6  
- 1 2  11/20 
- I !  11/29 
- 1 4  11/20 
- I S  11/29 
- I6 11 /29  
- i 7  1 1 . 2 0  
- ! 8  11/29 
-19 11/29 
-20 11/15 

-2 I 11 /29  
- 2 ,  11/30 
- 2 3  11/29 

- 2 5  11/25 
11/29 
11/29 

- 2 4  . 1 1 / 2 9  

I I ,  600 
C hlDA 
6,.028 
34,074 
17,428 

I, 976 
2, A00 

2 8 , 2 1 5  
2,134 
666 

6,081 
I,  034 
708 

3, 1 2 3  
I, 930 

370 
3,225 
1,940 

1,075 

1 , 9 1 5  

886 
164, I50 
30,597 - 4,644 
14,599 
6,675 
17, 128 

7,964. 
28,2 I i 

< M D A  1 . 5  
< M D A  C 3 . 0  
C M D A  < M D A  
< 0 . 1 0  < M D A  
C hlDA 3 .  0 
C M D A  1 . 2  
0. 63 Loat  

< M D A  < M D A  
0.06 < M D A  

< M D A  < M D A  
< MDA 0. 1 3  
C M D A  < M D A  
< M D A  < M D A  

0 . 4 8  < M D A  
< M D A  < M D A  
< M D A  < M D A  
< h f D A  CMDA 
< MDA 1.72 
< M D A  C M D A  
< M D A  2. k 

0.  3 3  - -  - -  
0. 49 - -  .- 
0. 40 - -  0 . 0 2  
0. 40 _ _  0 .  06 
0. 36 - -  0.05 
0.20 0.01 - -  
0 .  4 3  _ -  0.01 

CMDA 0. 17 0. 05 
0.37 .+ 0.23 < MDA < )ADA 
0.11 f 0.22 < M D A  < MDA 

0.85 0.05 0 . 0 8  
0. 51 + 0.23 0. I I t O .  CBQv(DA 

0. G I  - -  0. 04 
0. 33 - -  0 .  09 
0. 54 - -  0.02 
0. SI - -  0.08 
0. 14 0.02 - -  
0. 7 2  - -  0. 08 
0. 57 - -  - -  
1.02 - -  0. 08 

- -  - -  
0. 04 - -  
0.01 0.09 -. 
- -  0.05 
0. 03 0. 02 _ _  0.02 _ _  0. 09 

< MDA < M D A  
C M D A  < MDA 
0 . 0 2  0 . 0 5  

C M D A  C.MDA 
0. 1 3  0. 04 

- -  0.01 
0. I I  0 . 0 8  
0.05 0 . 0 1  

0. 08 0.06 
0. 08 0. 06 
0, 07 0. 1 3  

_ -  - _  

- -  - -  

0 . 0 2  
0 . 0 2  

0 . 0 2  

0 .  02 
0.01 

< MDA 
< MDA 

0.01 
< MDA 

- -  
- -  

- _  

- -  
- -  

0.  02 
0.01 
0 . 0 2  
0. 02 
0. 04 
0.05 

0 .  02 
0 . 0 1  
0 .  93 
0 .  01 
0 .01  
0 .  02 
0 .  03  
0. 02  
< MDA 

, c M D A  

<MDA 

0. 02 

0. 01 

0.  02 

0.  03 

- -  

- -  
- -  

- -  
- -  

e r i c i u m  conccntratlonr ar  dctcrmlned by gamma rcau w e r e  l e r r  than MDA for a11 ramplcr analyzed a c c e p t f o r  TH-I2  which rhowc 



1973 
m p l c  Dale  3 H  PU' Sr-90 
icat lorr  Sampled  p C i / l  p C l / l  p C l / l  

1- 30 1 1 / 3 0  
1-31 1 1 / 3 0  
i- 32 1 1  1 2 9  
1- 33 11/30 
i - 3 4  1 1 / 3 0  

1 - 4 5  12/6  
1-46 1216 
1-47 1216 
1-48  1 2 / 6  
1-49  . 1 2 / l 8  
1-50  12114 
1-51 12/14  
1 - 5 2  12/14  
1 - 5 3  I Z / I 4  
i-54 12/14  
1 - 5 5  1 2 / 1 8  

1 5 ,  2 2 2  
34, 209 
3 6 , 0 2 0  
28,  732 
2 7 , 8 7 0  

2 0 1 , 6 7 8  
3 0 1 , 6 0 9  

7 3 , 4 0 5  
1 1 , 6 7 8  

2 5 8 , 4 9 9  
2 5 4 , 4 5 3  
2 1 5 , 2 6 4  
193,651 

7 3 , 0 9 7  
124,  1 2 3  
2 19,367 

TABLE 11 
(Contlnucd)  Palie 2 of 2 

G a m m a  ncan - C o u n t s / S e c  9 k g  i 2 
keV 

0-1885 5 9 - 8 1  96-121 173-217 600-732 1104-1218 1266-1380 



Sample 
Location 

TH- 2 
TH-2 

TH- 9 
TH-9 

TH- IO 
TH- IO 

TH-12 
TH-12 

TH-46 
TH-46 
TH- 46 
TH-46 

TABLE III 

TRITIUM CONCCNTFUTION CHANGES 

Date 
Sampled 

11/15/73 
1 / 3 / 7 4  

11/20/73 
1 / 3 / 7 4  

11/20/73 
1 / 3 / 7 4  

11/20/73 
1 / 3 / 7 4  

Trit ium 
pCi / l  

<MDA 
7540 

2134 
2638 

666 
910 

1034 
1695 

12/6/73 301,609 
1 / 3 / 7 4  214,199 
1 / 9 / 7 4  2 1 1 , 3 7 4  
1 /15/74  208,611 

0 



TABLE TV 

PHENOL CONCENTRATIONS AND 
E L E M m T A L  ANALYSIS O F  WATER 

FROM ROCKY FLATS LANDFILL 

I 
! 
\ 



TABLE IV 

cc: Dcpt. 

Sample Desckption: 

File 
Ext. 

Sanitary Landfill szmples 

Results of h d y s c s  or  Tests: 

Sanp1.c 1. n. 
TI-I- G 

TI{- 8 

T H - 1 7  

TH-14 

Phenol ( p b )  

‘3 

3 4 0  ’ 

, 2 7  

150 



T A B L E  IV 
P a g e  - 2 -  

. 
Saaple Dcszrip ti.on: . 

Sanitary L a n d f i l l  sainples 

1 2 3  Charge 317 ;:.?. 5 g . 

8 

S m ~ l e  I .  D. Phenol ( p ~ b )  

'E- 1 3 5 9 0  

TH- 2 . 2000 

- 

TH- 3 1900 

TH-4 4400 

TtI- 5. 310  

TII- 2 0 1 0  



TABLE rv 
Page - 3 -  

nr 3 

co 0 .s  0.3  (1 . 3 
Cr 0.S 0 . 2  0 .I. 

Rb 
Sb 
Si 
Sn 
S r  
Ta 
Te 
Th 
Ti  
TI 
U 
V 
W 
zn 
Z r  J u. t I 



T A B L E  11' 
Page - 4 -  

171 5 711 20 

E. !< 

f, ! 
A: 
€3 
n n  

I?* 
i3i 
Ca 
Cd 
C c  
co 
- r  

C %  
CU 

I 

- 
( ' e  

cc 
11 8 
E 
ti 
1.1 g 

t l  n 
Li 0 

N s  
tit 
Ni 
P 
Pb 
R b  
Sb 
Si 
Sn 
S r  
Tn 
T? 

Ti 
,T ! 
U 
V 
D 
ZIt 
Zr 

n1 

I t ,  3 

1 \.l 
< (7. (hj  

30 
< 0.2 c 0 . 0 1  

1 \.l 
< (7. (hj  

30 
< 0.2 c 0 . 0 1  



T A B L E  IV 
Pagc - 5 -  

A x  
A : 
#I I 
I3 
B* 
D k  

l3i 
CS 
Cd 
c c  
co 

r 

;I 

cu 
PC 

t c  
H'g 

Li 
t i  g 

U LA 

Cn 
)A 0 

?{ a 

Hb 
Ni 
P 
Pb 
2 b  
Sb 
Si 
Sn 
S r  
Tll 
T r  

Th 
T i  

1 
U 
V 
F 
Zn 
Zr 



'171 10 1:1 1.1 TI 7 

A-, 
A I  
A 1  
I3 
E3a 

De 
ni 
CP 
Cd 
C e  

L r  

CS 
cu 
Fe 

CC 

K 
Li 
hl R 
Un 
MO 
N u  
rib 
I( i 
P 
Pb 
R b  
Sb 
Si 
Sn 
S r  
fa 

Th 

TI 
(1 
V 
n 
Zn 
z r  

3 

1 ['R 

- Ae 
1 



I-, kccr Lm2iZ3  - \<ell Kater Samplcs 
8 I CE?.!E?-!L Ln,s(3-SF,TQF-Y r?trpFm ~ ~ * r ~ ~ t ~ ~ ~  m - 7  DT 

T7 A A L I A C  C U * A A Y & Y V  &---  e--- 
I. :2 z: 11 Year ~- 

REPORTZ9 I': 27.1 
. r**.--. ..- .--. ' ? !  11 TI1 10 TIi IS TH 19 

< 0.001 < 0.92 < 0.302 
*Y 1 4  770 > 20 

/ / 0.004 
7 50 
< 0.2 < O . O G  i i . 0  c 0 . ~ 7  

A e  
A 1  ' 
Aa 
€3 

Bt 
Ui 
C. J 2 5 0  14 130 
cd 

< 4  ( 1  < 20 ( 2  C e  
co 
Cr  0.02 0.006 0.4 

0.4 0 . 1  20 2 cs 
0.4 0.3 6.9 CU 

Fe 
Ce 
He 
I; 

UC 

uo 
N. 
Nb 
Ni 

0.34 0.03 0.4 0.06 
0 . 3  n. 3.0 0.6 10 .o 

< 0.004 < 0.001 (0.02 4 0.002 
< 0.02 4 0.006 < 0.1 < 0.007 

< 0.2 < 0.06 < 1.0 < 0.d7 

< 0.02 0.006 0 . 1  0.007 
0.006 

0 - 3  

? 20 

J > 14 > 270 > 20 
.( 0.02 < 0.006 < 0 .1  < 0.007 

50 1 4  2 70 20 

J >so > 14 210 > 20 

L/ > s o  > 14 3 70 70 

4 0.02 < 0.04 ( 0.001 < 0 . 2  

ti 0.8 2.0 4 .O 0 .2  

Un 2 . d  0 .3  10.0 2.0 
G . 0 1  < 0.001 0 - 7  (-! y ) 2  

< 0.004 < 0 .001  < 0.02 < 0.002 
4 0.04 < 0.01 0 - 6  < n  n3 

P < 0.2 < 0.06 < 1.0 < 0.007 
0 .05  0.S 0 .OG Pb * 0.2 

Rb 8.0 0.1 
Sb (0 .04  40 .01  4 0.2 4 0.02 
si Q > 50 7 1 4  7 jo > 3n 
Sn 0.08 0.01 0 - 2  0.1 

0.06 1 .o  0 . 7  
<n.n1 < n  7 n.n3 

Sr 0,8 
T. <0.04 

4 0.4 < 0 - 1  ( 7 1 )  0 3  
(0.32 Th < 0.04 (0 .01  0 .2  

Ti 4 .O 2.0 80 2 
Tl < 0.02 < 0.006 < 0 .1  <0.0007 
U < 2.0 < 0 . i )  c LO.0 < 6.0 
V 0.1 0.06 L l  .(-I 0.06 
w < 2.0 < n f, i i n - n  < 0 .  7 
t 7 n  < n r .  7n n 7  
Z r  0.4 0 . 1  4 .I) 0.1 

6.0 0 . 7  

Te 



TAJILF: V 

LANDFILI .  S A M P L E S  

Canlnia Scan - Counts / S C C  ,Jlkg t 2 ,, 
Dace 313 keV 

Sampled  pCI /1  0- I 8 H S  5 9 - 8 1  9 6 - 1 2 1  173-217  600-737.  1104-1218  1266- I 3 8 0  -- - 
1 / 3 / 7 4  - < 1572 4 . 6 1  i O . 2 6 '  0 . 1 7 ~ 0 . 0 8  0 . 3 6 t 0 . 0 8 0 ; ~ 0 ~ 0 , 0 8  0 . 3 5 t O . 0 6  0 . 0 < t O . 0 3  G . 0 9 t O . O  
1 / 3 / 7 4  - < I 1 6 3  0 . 4 6  io. 2 3  - -  - -  0.  16 t o ,  07 0 .  10 t o .  05 - -  0.03 t o . 0 :  

1 / 3 / 7 4  - <2607  0.36 k O . 2 3  - -  - -  0. 10 k0.07 0 . 0 8  &o. 05 - -  -. 

. .  
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34 
45 
4G 
47 - ss 
49 
5 9  
5/  
52 a 

5 3  * 

54 * 

55 

I 

. .  . .  . .  . .  

I E L E U .  : 
5-3, &2 
5785.9 7 
5365.42 
5985. B7 
53855 3 
598S.40 
5985. SS 
598Sl 7 0  
5'985.28 

5985. / 7  
5985.22 

5 98s.  40 

t 

. . .  
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Tritium 

7000 8oooFF 
3000 

2000 

1000 

0 
0 10 2 

in Western  Landfill Pond 
1973  to 1980 

I 

1 30 40 50 60 70 80 90 100 
Month from first analysis 9/73 



1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
M 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

NTERIM REPORT ON CORING AND SAMPLING 
H E  ROCKY FIATS LANDFILL 
3376-74101 

.OCATION AND ELEVATION OF TEST HOLES DRILLED 

' represent estimates taken from map) 
Rocky Flats Plant Coordinates) 

-0 LOCATE minuM IN PRESENT LANDFILL 

3 No. 

1' 
2' 
3' 

1 
2 
2A 
28 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

34 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

NORTHING 
39559 
39697 
39741 
39666 
39554 
39508 
39580 
39708 
39488 
39548 
39640 
39454 
39516 
39605 
39414 
39471 
39547 
39395 
39441 
'39489 
39397 
39408 
39468 
39531 
3951 1 
39588 
39565 
39502 
39527 
39622 
39586 
39637 
39562 

39527 
39487 
39540 
39532 
39521 
39527 
39539 
33545 
39537.5 
39541 
39535 
39536 

39615 

EASTING 
20172 
2021 4 
20191 
20229 
a278 
20186 
20112 
20125 
20088 
Mol5 
20041 
20003 
19924 
19942 
19888 
19835 
19847 
19815 
19750 
19775 
19704 
19654 
19692 
19976 
a 0 2 8  
2ooo2 
20063 
20142 
20129 
201 15 
20149 
20177 
20191 
MM9 
20228 
M213 
19971 
19984 
19979 
19965 
19984 
19982 
19978 
19988 
19989 
19995 

ELEVATION 
5983.06 
5981.64 
5982.22 
5981.20 
5979.39 
5988.81 
5984.19 
5983.59 
5984.77 
5985.08 
5983.98 
5986.89 
5986.74 
5984.99 
5988.44 
5988.92 
5986.85 
5988.46 
5989.42 
5987.76 
5990.72 
5991.07 
5989.30 
5985.98 
5985.44 
5984.x3 
5984.59 
5984.42 
5984.13 
5983.66 
5983.62 
5983.44 
5983.18 
5982.08 
5982.6 
5983.62 
5985.97 
5985.42 
5985.89 
5985.59 
5985.40 
5985.55 
5985.70 
5985.28 
5985.40 
5985.17 

55 39550 19994 5985.22 
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Borehole Logs for 

Present Landfill Monitoring Wells 
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Pro Ioct: ?xky Flats ? l a c  LOG OF BORING NO. ~-86  e 
Dit.  Orlliod - / 2 4 / 8 6  Coordlnator 
Boring Mothod !-bLlW SCm bsLlger Ground Surfrco Elovrtlon 5645 

Materlal Dorcriotlon 

ranitic pebbles: moist. 

12.2-13.0'. m y :  medium 
brown t o  n d i r m  gray: 
sandy t o  grave l ly :  SOY 
g r a n i t i c  pabblas and 
cobbles:  i r o n  a t a in inq ;  
v e t .  

2.7-3.0'. CLAY: dark 
g ray i sh  brown: i r o n  s t a i n s  
and t zaca  g r a n i t i c  
pebbles:  s i l t y :  moist t o  
ve t .  

3.0-8.0'-Sampl.. 
Recovered 1.7/5- O ' m 3 4 8 .  

3.0-4.01. CUY: sam a s  
above: moist t o  V e t .  

6.3-8.0'. 'CLAY: dark 
g ray i sh  brown; silty: i r o n  
s t a i n s  and t r a e a  g r a n i t i c  
pebbles; moist to vet .  

8.0-10.S'-Sample. 
Recoverad 0 . 7 / 2 . 5 ' = 2 8 % .  

8.0-8.7'. C t A Y :  dark 
brown: s i l t y :  t r a c e  
grad ing  t o  same g r a n i t i c  
cobbles:  moist. 

13.5-13.0'-Sampla. 
Recovered 1.3/2.5'=528. 

11.7-12.2'. CLAY: medium 
t o  dark brown: SOPI 
g r a n i t i c  pebbles and 
cobbles:  sandy t o  
g rave l ly :  moist. 

W e t  a t  12.0'. 

en t atlon 
I a .?A . "C e 

Proloc! No. 

106FO622.2 I Hydro-Search, Inc. Page I of 2 



P I  oioct: bcky  Flats P l a n t  ILOG OF BORING NO. 4-86 

0.10 Drlllod $ / 2 1 / %  Coordlnator 
Borlnq Mothod kLLm Scan hger Ground Surtaco Eiovatlon 

Material Dorcrlotlon 4 
I 

ARAPAHOE FOEMTION 

I TOTAL DEPTEI: 18.0' 

Romarta h g e d  bv: S. Paschke 

I I 

Hydro-Search, lnc. Paqe 2 ?f 2 
Proloct No. 

106p06222 



Projoct: Rocky Flats P l a n t  LOG OF BORING NO. 5-86 

Oat. Drlllod 91~1% Coordlnat e8 
Ground Surfsco Elevrtlon 5723 

VALLEY FILL ALLUVIUM 

O-t.O'-Sample. 
Recovered 2.0/2.0 I-1008. 
GRAVEL: grayish red (1OR 
4/2) vith very fine- 
grained sand; roots and 
grasses; poorly sorted; 
subangular: unconrolzdate; 
vcathered; dry .  

2.0-4. Og-Sample. 
Recovered 0.8/2.0 '-4Ol. 
GRAVEL: grayish red (1OR 
4/2) gravel and sand; 

' L  

' 6  

&u'g/ areas; poorly sortad: sub- 
angular; unconsolidated; 

yellovish brovn (1OYR 5 / 4 )  
w i t h  several gray 
quartzite pebbles and 
cobbler; several vhito 
calcareous laminations; 
strong rmaction vith HCL; 

I 

. . .... .,.,.. .. . ... .!.:.:x:: 6. 0-0.  0 I -Sample. 
Recovered 2.0/2.0*-1001. 
GRAVEL: sevaral gray 
quartzite gravels and 

D O r  pebbles in a moderate 
2 4 ' 0  yellowish brovn (1OYR 5/41 

1Qo:O clay matrix: angular: 
'0.a.. poorly sorted; woatherd; 
:?:,fa, ~ . . ~  dry- 

Den t stlor 
R ea?*{ anc t 
Wwd Inch 

2 0  40 m 



~~ 

Proloct: Rodry Flats Plant  

Matorlal Dorctlotlon 

LOG OF BORING NO. 5 - 8 6  

8.O-S.O'-SaQl.. 
Recovered 0 . 6 / 2 . 0 ' - 3 0 8 .  
CLAY: dark yellovish 
brovn (1OYR 4/21 and 
moderate yellowish brown 
(10YR 5/4) clay; rev 
gravels ( subrounded) ; 
unconsolidated: w. 

ARAPAXOE WRXATION 

9.0 -lO.O'-Sarple. 
CL&YSTONE: Dark yellovlsh 
brown (IOYR 4/21 and 
moduate yallowish brown 
( L O Y R  S/4) mottles: poorly 

10.0-12.0 * - S w l e .  
Recovered 0.9/2.0*=45#. 
CLAYSTONE: dark yellowish 
brown (10YR 4 /2 )  vith 
abundant moderata 
yellowish brovn ( 1 O Y R  5/4) 
and light brown (5YR 5 /6)  
mottles: no pebbles or 
inclusions; weathered; 
dry. 

12.0-14.O'-Sanple from 
augers. CUYSTONE: light 
oliva gray ( Y 5 / t )  and 
light brown 5YR 5 / 6 )  
mottled clay sovoral i ron  
s tah;  dry. 

coruolidated: dry. 

TOTAL DtPPfl: 14.0' 

J 

'on t rtlor 
7 e a? a i  r nc 4 
B&wd Inch 

20 40 
Trrr 

tomart. Tixged by: J. Berm 
'rojeet na 

106m222 Hydro-Search, Inc. - Pafp 2 of 2 



Pro joct: pocky Flacs P l a n t  
1 LOG OF ]BORING NO., 6-86 

Oat. Drlilod 9 / 4 / 8 5  Coordinate8 1J 40588.1 E 2 3 5 7 7 . 5  
Boring Method & I  

’r 

.lcu S t e n  &Fer GI round Si  Jrface Elevatlon 5806.10 - 
mbwd Inc 

2 0  4( r 

Remarks Laggedby: J. Bergan 
L 

Project No. 
106p06222 Hydro-Search, Inc. Page I of 2 

w 



Pro 1 s t :  Rocky Flats Plant ILOG OF BORING NO. 6-86 
I 

O r t o  Drilled 3 14 1% Coordlnatar N 40588.1 E 23577.5  
Borlng Mothod tiollcw S t a n  h g e r  Ground Surf aco Elevatlon 5805.10 

Other 
Teat8 Matorlrl Dorcriotlon 4 

I TOTAL'DEPTX: 1 4 . 0 1  

( B b w d  Inct 
20 40 

7-n-r 

I o m r r h  Logged by: J. E!ergnan checked by: 
"tojoct No. 

106Po6222 Hydro-Search, Inc. Page 2 of 2 



(LOG OF BORING NO. 7-86 

5.0-6.01-Sample. 
CLAYSTONE: light olive 
gray (5Y 5/21 with 
limonite staining and feu 
willow roots; vary fine- 
grained; damp. 

6 . 0 - 8 . 0  ' -Sample. 
Recovered 2.3/2.0'-115?. 
CLAYSTONE: light olive 
gray (5Y 5/71 vi th  dark 
yellowish orange ( 1 O Y R  
6 / 6 )  mottling occurring as 
bands ( 1/4a laminae) ; rare 
silty laminae; becomes 
more silt rich at base: 
rare dusky blue (SPB 3/2) 
swirl ; poorly 
consolidatod; damp. 

VALLEY FILL ALLUVIu)I 

O-2.01-Sample. 
Recovered 1.4/2.0'=70%. 
CLAY: grayish brown (5YR 

pebbles; poorly sorted; 
subangular to subrounded; 
roots and organics common; 
damp. 

. 3/2) with granitic 

2.0-4.0'-Sample. 
Recovered 0.2/2.0 '=lo?. 
GRAVEL: granitic pebbles 
i n  a grayish brown (5YR 
3/2) clay matrix; poorly 
sorted; subangular to 
subrounded: feu roots: 
unconovlidated; damp. 

4.0-6.0'-Smpla. 
Recovered 2.0/2.0'-1001. 

4.0-5.0'. GRAVEL: 
quartzite and granite 
pebbles in a grayish brown 
(5YR 3/2) clay matrix; 
poorly sorted; subangular 
-to subrounded; 
unconsolidated; damp. 

Den t rtlor 
R e '?a< anc 
w r /  inch 

2 0  40 
7-n-r 

a 

I 1 . 1  I 1 4 
Checked by: c 

Projoct no. 
106FI36222 Hydro-Search, Inc. Pa@ 1 of 2 

- .  



Proj~ct :  pocky Flats P l a n t  ILOG OF BORING NO. 7-86 

Borlng Mothod 
O r t o  Drlllod 9/23/86 Coordinator N 39869.8 E 20892.8 

Qround Surfaco Elovrtlon 

Other  

b l k w  Stw hger 

Material Dorcrlptlon 

8.O-lO.O'-Sample. 
Recovered 2.3/2.0'=115%. 
CLAYSTONE: light olive 
gray (5Y 5 /2 )  with dark 
yellowish orange (lOYR 
6 / 6 )  mottling occurring as 
bands (1/4" laminae) : 
common black organic 
particles throughout 
sample: sample is swirled 
with natural bedding 
disturbed: limonitr (very 
dusky purple 5P 2/2) to 
509 in lowrr 1.5'. - 

DE€TH: 10.0' 

3omarlta Logged by: C. Walker 

3 
-_ 

PfoJoct No. 
IMP06222 Hydro-Search, Inc. Page 2 of 2 



~ 

Pr 0 ject: Rocky Flacs P l a n t  TOG OF BORING NO. 8-86 
I 

Date Drilled 9/23/&, 10/20/86 - 10/23/f% Coordinate8 N 39859.2  E 20916.7 
Ground Surface Elevation 

Other 

Borlng Mothod trollcv Stem .%germ Core 

M 8 t or 181 0 oocrb t lorr 

0-2.0 '-Sample. Recovered 
1.9/2.0'95%. 

0.0-0.9 I .  GRAVEL: coarse 
grained sand to pebble 
sized grains in moderate 
brown to light brovn (5YR 
5 / 6 )  clay; roots :  poorly 
sorted; unconsolidated: 

AICAPAHOE POREiATION 

0.9 to 2.0'. CLAYSTONE: 
light olive gray (5Y5/2) 
v i t h  organics and some 
limonite staining: poorly 
consolidated; damp. 

2.0-4.O1-Sample. 
Recovered 2.3/2.01=1151. 
CLAYSTONE: light olive 
gray (5Y 5/2): silty: 
poorly consolidated: 
veathered: damp. 

4.0-5.01-Sample. 
Recovered 1.3/1.0'=130?. 
CLAYSTONE: light olive 
gray (5Y S/2) ; approxi- 
mately 30-408 limonite: 
poorly consolidated: 
veathered; damp. 

5.0-7.0 '-Sanpl~. 
Recovered 2.0/2.01-1002. 
CIAYSTOHE: light olive 
gray (5Y 5/2) containing 
vary little limonite: 
limonit. percents decrease 
from 5.0 to 6 . 5 '  - at 6.5' 
core becomes lass limon- 
itic with incipient 
parting: blodry: 6lightly 
weatherd; dry .  

7.0-9.01-Sarpl.. 
Recovered 2.0/2.01=1001. 
CLAYSTONE: light olive 
gray (5Y 5/2) ; veathered 
v i th  30-358 limnit.; 
crumbly turrur.: dry. 

Den tratior 
Re 8% tan c t 

z 



LOG OF BORING NO. 5-86 
Project: bcky Flats  P l a n t  

Date DrIIIod 9/23/86, 10-20-86 - 10/23/86 Coordinate8 N 39859 .2  E 20916.7 
Borlng Method bllw scan -Wrm Core around Surface Elevation 

O t h e r  

I 

9.0-11.o'-S~pla. 
Recovered 2.2/2.0~=11Ob. 
CLAYSTONE: light olive 
gray (5Y 5/2) with 20-401 
limonite; crumbly from 

is fairly consolidated 
vith rare black organics; 
rare incipient parting; 
danrp. 

11.0-13.0'-Sample. 
Recovered 2.3/2.0 *=115*. 
CLAYSTONE: light olive 
gray (5Y 5/71 ; up to 50a 
limonite: organics up to 
10I vith dusky blue (5PB 
3/2) patches and bands; 
damp. 

13.0-1S.O'-Sample. 
Recovered 2.2/2.0'-llOI., 
13.0-13.8 I .  CLAYSTONE: 
light olive gray (5Y 5/2) ; 
up to 5 0 1  limonite. 

13.8-15.0'. e . 
grayish black high 
black organic content vith 
discontinuous coal seams 
(up to 1/8" thick) ; rare 
limonite laminae along 
parting: poorly 
consolidated; slightly 
damp. 

lf.O-l7.0~-Sampl~. 
Recovered 2.3/2.0'=115*. 
CLAYSTONE: .grayish black 
to black (N/2 to N/1) 
coaly shale and claystone; 
poorly and irzegularly 
davaloped; poorly 
consolidated; up to 30a 
coal: organic parcant 
decreases F r o m  16.0-17.0 ' 

'9.0-9.3'; 9.3-11.0' sample 

enqtr a t lo k esmtancl 
Wows/ Inc t 

20 40 
lill 

I 

?emarkr Logged by: C. Walker & L. Pivonka Checked by: 
Pro Ject No. 

106F06222 Hydro-Search, Inc. Page 2 of 4 



-- 

(LOG OF BORING NO, 8-86 project: kcky Flats Planc 

I 
I 

9 /24 /86 ,  10/20/86 - 10/23/86 C o o r d i n a t e s  N 39859.2 E 20916.7 

.I 

:lev. 
feet - 

-1 R e m a r k s  

19.0-21.5'-S=ple. 
R e c o v e r e d  0 . 3 / 1 . s 1 = 2 0 1 .  
CLAYSTONE: medium dark 
gray (N 4/0);  unvea- 
thered; some f i n e  s i l t ;  
vet. 

21.5-26.S'-S~ple.  
R e o v e r e d  3.8/5.0'=76*. 
CLAYSmHE: mdiur dark 
gray (N 4/0) ;  unvea- 
thered; greasy; vat. 

26.S-31.S8-Samplr. 
R e c o v e r e d  5.0/5.01=1001.  
SANDY CLAYSTOm : m u l i u m  
dark gray (N 4/0);  some 
very f i n e  grained sand: 
trace of organic carbon- 
aceous plant fossils; 
t race grayish orange 
( 1 O Y R  7 / 4 )  concretions 
(0.2-1.0 ca in diamrtar) ; 
W b  

31 5-36 5 '-SaPple. 
Recovered S.0/5.0~=1001. 
CLAYSTONE: m d i u m  gray 
(N S/O)  to black (N 1/0) ; 
greasy; organic r i c h  
layers ;  vet. 

36.5-41.Si-Sanple. 
Recovered 4.5/5.0'=901. 
SILTY CUYSTOHG: madiu 
dark gray (N 4/0)  ; 
blocky; 8- 8ilt; U m t .  

41.5-46.5' -Sample. 
Recovered 2.0/5.0'=401. 
CLAYSTONE: dark gray 
(N 3/01: blocky, greasy; 
traca carbonacrous plant 
fossilm; vet. 

46.5-51 .5 ' -S~ple .  
Rocovered 5 .0 /5 .0 '=1001  
SILm CLAYSTONE: dark 
gray (N 3/0): blocky; 
SOPI a l l t ;  tracr 
carbonacmous plant 
fossilm; ve t .  

Tagged by: C. Walker & L. Piwnka 

en t ra t ion  
e s?* t 8 n c e 
3bwdFoot) 
20 40 

I 
- 

Pro jec t  No. 
106P06222 Hydro-Search, Inc. Page3of  4 

, 



-' 

Rocky Flacs Plant I P r i j e c t :  (LOG OF BORING NO. 8-96 

Drilled 9/'2&/%, 10/20/86 - 10/23/86 Coordlnates N 39859.2 E 20916.7 
Boring Method I b l h  stan &germ Core Ground Sur face  Elevation 

T 

i 
1 

i 
1 

! 

! 

I 
I 

i 
.I 
I 

~~ 

Material DescriDtion 

51.5-53.5'-Sanple. 
Recovered 2.0/2.0 ' -1001.  
SILTY CIAYST0NE:sane as 
abova: vet.  

53.5-55.5'-Sample. 
Recoverad 2.0/2.0t=1008.  
CLAYEY SANDSTONE: medium 
gray ( N  5/0); fine- 
grained 8and8tOn8; wet. 

55.5-56.5'-S~le. 
Recoverod 1.0/1.01=1002 
CLAYSTONE: grayish black , 

(N 2/0)  ; organic-rich; 
blocky; vet. 

56.5-59.5'-Saapla. 
Recovered 2.4/3.0 *=808.  
CLAYSTONE: a m  a8 above: 
w e t  . 
59.5-61.5'- Sample. 
Recovered 2.0/2.0 ' -1001.  
SILTY SANDSTONE: medium 
gray (N 5/0): silty: 
fine-grained sandstone: 
some carbonaceous plant 
fos s i l s ;  wet. 

- 
61.5-63.S1- Sample. 
Recovered 2.0/2.0 '=1001.  
SILTY SANDSTONE: medium 
gray ( N  4 / 0 ) ;  silty, 
fine-grained; quartto8e: 
vet. 

63.S-66.5I-Sample. 
Rocovered 3.0/3.0'=100I. 
SILTY CUYSTONZ: dark 
gray (N 3/0); blocky; 
eon a i l t ;  vat.  

66.5-71.5'- S-1.. 
Rocovered 3.5/5.0'=70* 
SILTY CUYSTONE: aame as 
abav8; wet. 

TOTAL DEPTH: 71.5' 

20 4 0  I 



- 
Elev. 
feet - Mat or I d  D e 8  crlp t Ion 

Roar FLATS ALunTuH 

0-4.5 * -Cuttings. GRAVEL: 
yellowish gray (5Y 7/2) 
quartzite pebbles  and 
cobbles  v i a  silty sand; 
fines less than 5 . 0 % ;  

7.0-8.O'-Cuttings. No 
sample obtained. 

( S Y R  4 / 4 )  with abundant 
quartzite; tinas less than 
S.O*; poorly sorted; 
unconsolidated; vet. 



Pro joc 1: Pocky Flats Plant LOG OF BORING NO. w ' 

0110 Drlllod 9 / 2 4 / 8 6 ,  10/1/86, 10/2/86 Coord1n.t- N 39246.2 E 19382.2 
Borlng Mothod F i n g  Driver; Hollw S t a n  Ground Surfaco Elovation 

Other 
Tort8 

. j i o ~ r :  UT C n r p  

Mat orlrl D o r c r l ~  t ion 

20.0-21.O'-Cuttings. 

22.0-27.0'-Cuttings. 
CLAYSTONE: light olive 
brovn (SY S/6) and light 
olive gray (5Y 5/71 : 
plastic; damp. 

olive b r o w  (5Y 5/6) : 
semi-plastic; damp. 

32.0-33.O8-Cuttings. 
CLAYSTONE: light olive 
gray (5Y 5/71; well 
laminated: semi-plastic: 

33.0-35.0'-Cuttingr. 
CIAYSTONE: olive gray (5Y 
3/2): laminated; s m i -  
pli38tiC; dmQ. 

37.0-42.0'-S-P18. 
R.covared 0.0/5.0'=08. 

'en t otlon 

B b w d  IncN 
20 40 

3 elitrl anc d 

m 

Proloot No. 
106w6222 I Hydro-Search, Inc. Page 2 of 8 



I 

limonite; moderately s o f t ;  
damp. 

47 .0-51 .5*-S~ple .  
Recovered 0 .0 /4 .5 *=08 .  

51.5-56.5'-Sample. 
Recovered 0 .7 /5 .0 '=148 .  
RQD 0.7/0.7'=100*. 
CLAYSTONE: ye l lov i sh  gray 
(SY 7/2) ; mottled v i t h  
dark yellowish orangs 
(1OYR 6 /6 )  s t a i n s ;  trace 
s i l t ;  carbonaceous 
material throughout; 
subvertical f r a c t u r e  a t  
2.6 ;' core l i n e d  with 
l imonite;  moderately s o f t ;  

--- --- ---- --- --- ---- 
---- orangs ( l o ~ ~  6/6) l i m o n i t r  - - -- s t a in ;  i rons tone  
--.----- concretion a t  bottom of 

corm: firm; damp. --- ---- -- - ---- --- - -- - ---- .--- ---- .--- ---- .- - e - -  -- '--- --- Recovered l.2/2.O1=608. 

:-,---- -- - -  CLAYSTONE: dark gray (N , 

:--- .--- 3 )  ; some sil t ;  subverfical . ---- - - - t o  vertical f ractursr  
L--- --- f i l l a d  w i t h  dark ye l lov ish  
I--- ---- orang. (1OYR 6/6) l imonite  ---- .--e s ta in ;  firm; damp. 

S8.S-60.5 I - S w l r .  --- ---- ---- - - - -  RQD 0.6/1.2'=S01. 
- e -  

--- ---- --- ---- 
.--- ---- . - - -  ---- 

LOG OF BORING NO. 9-86 Projoct: podcy Flats Plant 

0810 ~ r l l l o d  9 / 2 4 / 8 6 ,  10/1/86, 10/2/86 COOrdln8te8 N 39246.2 E 19382.2 
rfaco Elevation 

Other 
Teats 

Bor In 

Mat erl8l Dercriotlon 

42.0-47.O*-S~pl.. 
Recovered 2.9/5.0'=581. 
CLAYSTONE: yellowish gray 
(5Y 7/2) ; mottled vi th  
dark ye l lov i sh  orange 
(1OYR 6/6) stains; trace 
s i l t :  carbonaceou8 
saterial throughout; 
subvertical f r a c t u r e  a t  
2 . 6 * ;  core  l i n e d  w i t h  

d 

3 - - 
1 

-55 - 
- - - - - 
- 

60 
- i 



60.5-65.S1-Sanple. 
Recovered 2.6/5.0'-52?. 
RQD 2 .6 /2 .  6'=1008. 
CLAYSTONE: dark gray (N 
3 ) ;  s i l t y :  very fine- 
grained sand bad a t  62.0'; 
hard; s l f g h t l y  calcareous : 
organic vood fragments 
throughout; F i n n ;  damp. 

3j; s i l t y ;  rim; damp. 

greenish gray (5G 4 /11  
s i l t s t o n e  with very f ine-  

j::::!:] .--- ---- firm; damp. 
grained sand laminations; 

74.0-79.0'-Sampls. 
Racoversd 1.7/ S . 0 =3 4l . 
RQD 0.5/1.7'=29*. 
CLAYSTONE: dark gray (N 
3 )  t o  dark  greenish gray 
(SGY 4/1) ; interbedded 
s i l t y  claystons and 
claystone: beds are 0 . 3 '  
thick; firm damp. 

Lngged by: T. hq5-1~ 

B b w d  lnctt 
20  4 0  m 



Remark8 

3) to dark greenish gray 
(SCY 4/1) : trace of very 
fine-grained sand: silty: 
woody organics: occasional 
vertical fracture with 
slickensides; firm; damp. 

84.0-89.0'-S~pla. 
Recovered 4.2/5.0'=84%. 
RQD 1.2/4.2'=298. 
CLAYSTONE: dark gray (N 3 )  
to medium dark gray (H 4) ; 
silty; layers of brovnish 
gray (5YR 4/1) silt: 
occasional concretions; 
hard: slightly calcareous: 
organic wood fragments 
throughout: firm; damp. 

89.0-94.0'-Sampla. 
Recovered 4.S/5.0'-903. 

SILTSTONE: .dark gray (N 
3 )  to medium dark gray (N 
4); clayey: trace very 
fineqrained sand: very 
carbonaceous vith woody 
fragments: slightly 
calcareous bed in upper 
section; very firm: damp. 

RQD-.3.5/4 - 5 ' =78? .  

94.0-99.0'-Sample. 
Recovered 4.1/5.0'=82?. 
RQD 2.4/ 4.1 '-4 7%. 
SILTSTONE: dark gray (N 
3) to medium dark gray (N 
4): clayey; trace vary 
fine-grained sand: very 
carbonaceous w i t h  w o o d y  
fragments; slightly 
calcareous bad in upper 
section: vary firnt damp. 

Logged by: T. m y  _ _  

Pr oloct No. 
106m222 Hydro-Search, Inc. Page 5 of 8 



Romarkm 

99.0-104.O'-Sanple. 
Recovered 4.1/5.0'=82%. 
RQD 1.0/ 4 .1* 12 4 a. 
SILTSTONE: dark gray ( N  
3) to m e d i u m  dark gray (N 
4) : clayey: trace very 
fine-grained sand; conunon 
concretions of pinkish 
gray (5- 8/1) materials; 
very carbonaceous With 
woody fragments; slightly 
calcareous bed in upper 
section; laminations of 
siltstone vith less clay; 
rip-ups: convoluted 
bedding: very fim; dap. 

104.0-109.0'-S~ple. 
Recovered 3.2/5.0'=642. 
RQD 2.0/3.2*=628. 
SILTSTONE: dark gray (N 
3) to medium dark gray (N 
4) ; clayey; trace very 
f ine-qrained sand : common 
concretions of pinkish 
gray (SYR 8/1) materials: 
very carbonaceous vith 
woody fragments: slightly 
calcareous bed in upper 
section; laminations of 
siltstone with less clay: 
rip-ups; convoluted 
bedding; very Finn; damp. 

109.0-114.0~-Sample. 
Recovered 2.2/5.0'=441. 
RQD 0/2.2'=01. SILTSTONE: 
dark gray (N  3 )  to medium 
dark gray (N 4) ; clayey; 
trace very fine-grained 
sand; common concretions 
of pinkish gray (5YR 8/l) 
materials; very 
carbonaceous vith voody 
fragments; non-calcaroua 
rip-ups; convoluted 
bedding; very firm; damp. 

Pro joct: Pocky Flats P l a n t  LOG OF BORING NO. 9-86 

oate DrIIIod 9 / 2 4 / 8 6 ,  10/1/86, 10/2/86 Coordinator N 39246.2 E 19382.2 
Borln rfaco Elovatlon 

Other  
Tebts M 8 t O d d  008criDtiOn 

114.0-119.0'-S~le- 

RQD 3.4/4.6*-748- 
Recovered 4.6/S.Oor92%. 

SILTSTONE: dark gray ( W  
3 ) :  clayey; abundant 
carbonacsous material to 
114.5' ; greenish gray (5C 
611) : trace very fine- 
grained: firm to hard: 
d-p. 

e n  t atlon 
t e r?a\ anc e 
3 - d  Inch) 

2 0  40 rrrr 

bogged by: T. WY checked by: 

I Hydro-Search, Inc. P a g e 6 o f 8  
Proloct No. 

, 106H36222 



- 
Elev. 
feet - 

Romark8 

ad; firm to hard: 

122.0-124.0 ' . SANDSTOKG: 
greenish gray (5G 6/1) ; 
fine- to vary fine- 
grained; silty: finely ' 
bedded; some carbonaceous 
material: moderately 
sorted; soft: vet. 

124.0-129.0'-Sample. 
Recovered 4.5/5.0'=90*. 
RQD 0/4.5'=0%. SANDSTONE: 
medium gray (H 4) : fine- 
to medium-grained silty 
sandstone: cross- bedded: 
carbonaceous laminations; 
sandstone alternates vith 
sandy siltstone and clayey 
siltstone - 0.5 thick: 
moderately sorted: soft to 
moderately firm; vet. 

129.0-134.O'-Sample. 
Recovered 2.S/f.O'=50%; 
RQD 1.3/2.5'=52*. 
SANDSTONE: medium gray (N 
4 )  ; Fine- to medium- 
grained: crossbedding;. 
convoluted beds; vell 
sorted: firm to hard:damp. 

134.0~139.0*-Sanpla. 
R e c a v e r d  3 . 9 / 5 . 0 ' = 7 8 8 .  
RQD 2.2/3.9*=56*. 
134.0-136.1'. SANDSTONE: 
medium gray (H 4); fine- 
to medium-grained sand: 
convoluted beds : trace 
sand; v e l l  sorted; f i n  to 
hard; damp. 

136'. 1-139.0 ' . SANDSTOKG: 
diu gray (H 4) ; vary 
Fina-qra+ned; silty: 
convoluted: cross-bedding: 
banded v i t h  carbonaceou8 
laminations; moderately 

en t atlon 

3bwd IncN 
20 40 

e 878\ an c e 

rn 

b2sd by: T. m y  

I Hydro-Search, fnc. Pag 7 of 8 
Pro Joct no. 

106PW222 



Project: Pocky Flats P l a n c  ILOG OF BORING NO. 9-86 

Mat or I rl Der crlo t ion 

139.0-144.O'-Sampl.. 
Recovered 3 . 9 / 5 . 0 ' - 7 8 ? .  
RQD 2 .9 /3 .9 ' -74* .  
SILTSTONE: medium dark (N 
3 )  to dark.(N 4 )  : clayey; 
few moderato b r m  (LOYR 
4/4)  concretions; vel1 
S0rt.d; firm; damp. 

1 4 4 . 0 - 1 4 9 . 0 ' - S ~ p l . .  

RQD 3 .0 /4 .0 ' -751 .  
CLAYSTONE: dark gray (N 
3 )  ; silty; carbonacoous:  
firm; damp. 

'Racovarad 4 .0 /5 .0 ' -00* .  

TOTAL DEPTH: 1 4 9 . 2 '  

'en tratlor 
R ea?a t anc t 
Bbwd Inch 

20 40 
-rill- 

1111 
Qemerkr bogged by: T. M q h y  Checked by 

- - 
Project No. 

106p06222 Hydro-Search, Inc. Page8 o f 8  



Project: Fbdcy Flats  Plant LOG OF BORING NO. 10-86 
Date Drlllod 9i24/b6 Coordinate8 N 39223.9 E 19400.6 
Borlng Method Casing d r ive r  

I 

Qround Surface Elevatlon 

Teat8 
en tratlo 

( E h d  Inct 
20 40 

L ( 1  e8 stancl 

m 



,p ' 0 10 c t: bdcy Flats Planc )LOG OF >BORING NO. n 
I 

0.10 DI111.d 9/2&/86 CoOrdlnatO8 N 39223.9 E 19400.6 
Borlng Mothod Casing driver Ground Surfaco Elevatlon 

Mat or la1 Doacrio t Ion 4 

24.0-27.o*-Cuttings. 
CLAYSTONE: light ol iv8  
gray (5Y !3/2) and light 
olive brown (5Y 5/6)  
claystonm; damp. . - - - -  

TOTAL DEPTEI: 27.0' 

'en tratlor 
R es?st ancc 
: B b w d  Inch 

20 4 0  

Lo@ by: T. Cillliver Qlecked by:,L& 

'0-aearcn, inc. I PagE 2 of2 



Pro 1.d: Rocky Flats Plant LOG OF 'BORING NO. 45-56 

Oat. Drlllod 10/2/86 Coordlnatoa N 3 7 3 9 6 . 4  E 1 6 3 6 3 . 1  ' 

Borlng Mothod Casing Driver Or( Dund 8urfrco Elovation 6035.00' 1 

0-3.0 ' -Cuttings. GRAVEL: 
moderate brovn ( 1 O Y R  4 / 4 )  : 
- 6 0 %  granitic pebbles and 
cobbles: 40% sand and 
silt; poorly sorted, 
unconsolidated; damp. 

3.0-8.O'-Cuttbg8. 
GRAVEL: nodarate brown 
(lorn 4 / 4 )  ; granite and 
quartzite pebbles and 
cobbles: <5% sand and 
silt; poorly sorted, 
unconsolidated; damp. 

8.0-10.0 ' -Cutting.. 
GRAVEL: Samr as above: 
moist. 

i0.0-14.s*-Cuttings. 
GRAVEL: Same as above; 
moist. 

L 

14.5-19.O*-Cuttings. 
BOLTLDERS: quartzitr 
cobbles and boulders ; 
poorly sorted; 
unconsolidated; damp. 

Other 



Pro Joct: P d c y  Flats P l a n t  LOG OF BORING NO. 45-86 

bat. Drl!lod 10/2/86 Coordlnrtor N 3 7 3 9 6 . 4  E 1 6 3 6 3 . 1  
~ 

Borlnq Mothod Casing Driver Ground 8urf IC. Elovrtlon 

Othor 
T O 8 1 8  

.. 1 

Rornarlrr LD@ by: T. Culliver 

Proloot No. 
106F06222 Hydro-Search, Inc. Page 2 of 3 





WELL &%ti 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL 6035 .00;  @- 

. TOPOF CASING 6 0 3 6 - 9 7  
LOCATION of COORDS: 

N 37396.4 E 16363.1 

C O N ~ U C T I O N  nME LOG: DRILLING SUMMARY: 

TOTAL DEPTH Well: 48.20' 
BOREHOLE OIAMETER 

b l e :  57.00' 
5 518 I' 

TASK - 
frME 

1515 
ORILLING: 

10/2 o900 10/2 I I  
G E O P m S  LOGGING 
CASING; 

2'' stainless .10/3 0950 10/3 I I  
DRILLING FLU10 

1600 
1620 

-. - loo0 10/3 10/3 
10/3 1605 10/3 --- --- 
10/3 0935 10/3 
10/3 1600 l0/3 
--- --- 

FILTER P t X E M a  
C E  M E m  NO: 
CEVELCPMENT: 

OTHER: 
Bentonite 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 2 GEOPHYSICU LOG - 
CPSING STi(lNG1.S): C: CASING SZSCREEN 

0.03' 2.99' CI 

-1-1- 

-1-1- 
~ ~~~ 

WELL DEVELOPMENT 

See Well Developrent Scarmary Sheet 

COMMENTS: 

No water e n m t e r e d  dutinp; dril l ing.  

TOP of stainless steel  casing: 1.97' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 

'*\. 



L O G  
OF 

B O R E H O L E  

L o c a t i o n  &cA:. F l a t  3 P h n c :  Landfill Area 8 0 r r h o l 0 ,  W o l l  No. h 0 - 8 7  
C o o r d l n r 1 . B  ?1 40158 .03 E 2 1 7 2 7 . 7 6  G r o u n d  S u r f a c o  E l o v a t l o n  -9l 
T o t a l  0 0 p t k  13.0’  W r t o r  L O V O I  E n c o u n t r r o d  None 

S t r t i c  3,30 ’ (&/11/ 88) 
D r I I I o r  R .  Sharp Dr i l l lng  C o m o r n r  Bovles Bros. 

O r 1 0  Or l l lod  a M r l p o r  1. Y e U i t t  

Drl l l lng Y o t k o d  Hollow S r p m  B r l l l l n g  F l u 1 4  Yone 

- 
0 

5 

10 

15 

20 

TOPS0 IC 

0.0-2.0’ SA MPLE, 
Recovered 0.6/2.0’ = 30%. 
TOP SOIL: dark  yellowish brown (10 YR 
4/21; clayey; abundant  roots and  grasses; 
f e w  moderate brown ( 5  YR 414) col- 

~~I~z~I?] / I  No recovery d u e  to rocks. Rock sound - - -  

4.0-8.0’ SAMPLF - - - - -  - - - - -  Recovered 3.5/4.0’ - 88%. - 4.0-6.2’: GRAVEL A N D  CLAY: moderate 
yellowish brown (10 YR 5/4) clay; abun- - dant  gray quartzi te  pebbles and  cobbles: 
angular,  unsorted. 

- _ - - -  

----- - - - - -  A R A P A H O E  FORMATION 

6.2-7.5’: CLA YSTONE: modera re yellow ish 
brown (IO YR 5/41; few pale brown (5 .. . .- YR S/2) mottles; abundant  caliche; 
strongly effervesces in HCI; organic rich; -- sandy (pat,ches of sand. throughout 6.5- 
7.5’); weathered; damp. 

- - - - -  

. 

.) - 

IINu background=O.2. 
OVA background-15. 
N o  readings above 
background. 

1 _. 7 



L O G  
0 F. 

B O R E H O L E  

Recovered 3.W 2.5' = 12W0. 
CLAYSTONE grayish brown ( 5  YR 312); 

* -  abundant light brown (5 YR 5 / 6 )  mottles 
and  FeO concretions: abundant black ot-  -- ganic fragments: sandy patches yellowish 
gray (5  Y 7/2) very fine-grained; 

* -  weathered: silty; abundant caliche: moist. 
. 

.w Recovered 3.21 2.5' = 124%. 
CLAYSTONE: dark yellowish brown (10 

.- YR 6/2): sandy; few dark yellowish 
orange (10 YR 6 / 6 )  mottles at 11.5'; .. abundant black organic fragments in top 
0.5'; decrease i n  sand co'ntent to less than 

-=  20% over 12.0-13.0'; weathered: damp. 

.) TOTAL DEPTH: 13.0'. 

O r i l l l n g  

0110 O r  

0 r l l l l n g  

L0SS.d 81 J. e r Rman 
O.Ol0)l.t 

e o  Lltholoslc O o r c r l p t l o r  

I I 

I I t 

I 

S r m p l o r  C o l l o e t o d  or 
O t h o r  T O r t 8  ?orfornod / 



L O G  
O F  

B O R E H O L E  - 

- 0 c a t i o n  3ockv Flats  Plant; Landfill Area ~ o r o k o ~ o ,  w O I I  N O .  L1-87BR 
c o o r d i n ~ t o a  N 40133.61 E 2 1 7 2 5 . 7 5  G r o u n d  S u r f r c o  E l o v a t l o n  5883.78 '  
T o t a l  O o p l h  110.00 '  W r t a r  C o v o l  E n c o u n t o r ~ d  mnp ' 

Drl l l lng C o m p a n y  Bovles Bros. D r \ I I o r  R .  S h a r p /  P .  Bushkovsk i  
D i t 0  O r l l l o d  Jun  n o ~ p o r  r-K.Parket 
Orll l lng M o t h o d  Dr i i i ina  ~ i u i d  0.0 ' -17.0 '  ?Tone: 17.0'-110.0' 

s t a t i c  41 .83 '  ( 4 / 1 1 / 8 8 )  

Water 
C h e e k e d  B Y  

$It .  Managor  

C l A l l P  Maramor 
~ ~ ~ ~ ~ , t ~  S u r f a c e  c a s i n g  set J u n e  9 .  1987 t o  17.0 fPet  bv J .  B P ~ S  

5 - 

10 - 

Li 

2Q 

V A L W  FTLL AW,U VIUN 

0-2.0' S A M P L E  
Recovered 1.3/2.0' = 65%. 
CLAY: dusky brown (5 YR 2/2) abundant 
roots and  grasses; abundant gray quartzite 
pebbles and cobbles; trace light brown (5 
YR 5/6) stains; damp to moist. 

HNu background - 
0.2. 
OVA background = 
15. 
No readings above 
background. 

CLAY: pale yellowish brown (10 YR 6/2); 
abundant gray quartzite pebbles and  cob- 
bles; caliche in last 2"; trace light brown 
(5 YR 6/4) mottles; moist. 

4.0-7.0' S a  
Recovered 3.0/3.0' = 100%. 
4.0-4.5': C L A Y  pale brown ( 5  YR 5/2); 
abundant  light brown ( 5  YR 5 / 6 )  mottles; 
quartzite gravels; some caliche; damp. 

- 4.5-7.0': CLAYSTONE: pale brown (5 YR 
5/2); no cobbles; abundant light brown (5 
YR 5/6) mottles; abundant organics; 

Recovered 2 - 5 / 2 3  - 100%. 
CLAYSTONE: pale brown ( 5  YR 5/2); 
abundant light brown (5  YR 5/6) mottles; 

' -  consolidated; weathered; some caliche; 
abundant organics and FeO concretions; -- silty in bottom 0.5'; slightly damp. 

- 4  R a - - -  I 



L O G  
O F  

B O R E H O L E  

L o c a t l o r i  Rockv FlarS P b t :  1,- * 1 Area B o r o h o l o /  W 0 1 1  No. h l - 8 7 R R  f c  

C o o r d l n r t  0 8  G r o u n d  S u r t r c o  E l o v a t i o n  

T o t a l  D o p t h  W r t o r  L o v o l  E n c o u n t o r o d  

D r l l l l n g  C o m p a n y  or111.r 

Oat. D r l l l o d  n o ~ p o r  

O r l l l l n g  Y o t k o d  Or l l l lnq F l u l d  

Loggod By 

S t a t l t  

Chockod B y  
a.OlOgl8t Sit. Managor  

C E A R ?  Maragor 

Commort r  

/r 

9.5- 17 0’ SAMPLE, 
7 -  Recovered 2.4/25’ - 96%. 

CLAYSTONE: pale yellowish brown (10 
7’ YR 6/2); few dark yellowish orange (10 

YR 6/6) mottles; organit-rich; silty layer 
’- @ 11.0’; few fractures; weathered; damp. 

7- 12.0-14 5’ SAMPY& 
Recovered 2.8/25’ = 1 15%. 

5’ 12.0-12.2: same as above. 
12.2-14.5’: CLAYSTONE: moderate olive ’- brown (5 Y 4/4); no mottles; few or- - ganics; consolidated; unweathered; ’ slightly damp. 

/ -  J4.5-17.0’ SAMPL‘E, 
3D Recovered 3.7/2.5’ - 148%. 

CLAYSTONE: same as,above but silty. 
I’ 

1 5.7- 18.5’ SAMPGE, 
9- Recovered 1.3’ rubber plug. 

7- 5-21 
Recovered 0.6/3.0 - 20%. 
CLAYSTONE: light olive gray ( 5  Y 5/2); 
trace silt; trace very fine-grained sand; 

r m  trace iron staining in small fractures; in- 
dura t ed; weathered; damp. 

7’ 2 1 . 5 . 0  SAM-p= - ’ 
Recovered 3.0/3.5’ = 86%. 

;- CLAYSTONE: same as above, but more 
fractures; dark yellowish orange (10 YR 

;- 6/6) staining in fractures; damp. 

* 

Samolor C o l l o c t e d  or / Othor T o r t 8  Corformod 

20.85-30.50’: Packer 
Test Interval # 8. 

22.85-32.50’: Packer 
Test Interval # 7, 
failed. 

32.50-42.15’: Packer 
Test Interval # 6. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n -  Rockv W r s  P u :  Landfll ’ 1 Area B o r o h o l o /  W 0 1 1  N o .  4 1 - 8 7 R R  l r n n  r 1 

C o o r d l n a t o r  G r o u n d  S u r t a c o  E l o v a t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t 8 t l C  

Orll l lng Company Dr111.r 

oa t .  Drlllod H o l p o r  

Orilllng Mothod O r l l l l n g  F l u l d  
Loggod By 

O.0l0gl.t 
C h o c k 0 4  B y  

S I t o  Manamor 

C L A R P  Managor 

4 5  - 

50 - 

“ 
’ M P E  

Recovered 2.15/3.5 - 61.5%. 
25.0-25.8’: CLAYSTONE: same as above. 

ish brown (10 YR 2/2); unweathered; in- 
durated; trace very fine-grained sand; 
trace dark yellowish orange (10 YR 6/61 
iron staining; slightly damp. 

’- 25-8-27.15’: CLAYSTONE: dusky ~ ~ 1 1 0 ~ -  

’- 
5 -  

5-32.5’ S A M P L L  
,. Recovered 0.7/4.0’ = 18%. 

CLAYSTONE: olive black (5 Y 211); same 
as above; damp. 

I D  5-3 5.0’ SA MP L E, 
Recovered 5.2/2.5 - 208%. 

I- SANDSTONE: olive black ( 5  Y 211); very 
fine-grained; well sorted; consolidated; 
indurated; possible plant fossils from 
33.5-35.0’; some clay and silt; slightly 
damp. 

35.0-38.5’ SAMPLL - Recovered 3.2/3.5 = 91%. 
SANDSTONE: olive black (5 Y 2/1); 3.5- - 4.0 0 and finer-grained; fairly well 
sorted; consolidated; trace clay; some silt; 

‘I possible plant fossils and imprints; 
slightly damp. 

1- 

- 38.5-43.0’ SAMPT F 
Recovered 4.3/4.5’ = 96%. 
SANDSTONE: same as above, but less - clay and  fewer possible fossils. 

c 

S r m e I o a  Col loc tod  or / O t h o r  t o r t .  ? o r t o r n o d  

41.55-5 1.20’: Packer 
Test Interval # 5. 

5 3.05-62.70’: Packer 
Test Interval # 4. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n -  9 Area B o r o h o l o /  W 0 1 1  No. 41-87BR (con't .) 
C o or dlna  t 0 8  G r o u n d  S u r t a c o  E l o v a t l o n  

T o t a l  O o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

Orllllng C o m p a n y  D r l l l o r  

0.10 0l l l l .d  Holeor 
Dr l l l lng  Yothod D r l l l l n g  F l u l d  

Conmonts  

/ 
4 

/ 

43.0-47 5 SAMPI& - Recovered 1.9/4.5' = 42%. 
43.0-44.1*: SANDSTONE: same as above, .. but increased clay. 
44.144.9' SANDSTONE: light gray (N . 7/0) to trace olive black (5 Y 2/1); 3.5-4.0 
phi to very fine-grained; Cracture with - black slightly glossy organics a t  44.5'. 

47 5-50.5' S A M P E  
Recovered 1.9/3.0' - 63%. 
SANDSTONE: olive black (5 Y 2/1); 3.4- 
4.0 0 and smaller; few organics; trace 
clay; slightly damp. .ID 

D 5-53.0' SAMPT.E -- Recovered 2.5/2.5' = 100%. 
SANDSTONE: olive black (5 Y 2/1); some 

.ID clay; some silt; becoming claystone with 
silt and sand. from 51.2-52.3' and 52.4- -. 53.0'; damp. 

j3.0-57.0' SAMPLE, 
Recovered 3.2/4.0' = 80%. 

trace very f ine-grained sand; dry. 
-- CLAYSTONE: medium dark gray ( N  4/0); 

.. 
37.0-6 I .O' SAMPLE. 
Recovered 0.9/4.0* = 23%. 

CLAYSTONE: dark gray (N 3/0); in- 
-- RQD = 0/4.0 = 0%. 

-- durated; trace silt; damp. 

62.70-72.35': Packer 
Test Interval # 3. 

72.35-82.00': Packer 
Test Interval f~ 2. 



L O G  
O F  

B O R E H O L E  - 

L O C 8 t l O n  Rockv Flats  P l a n t :  Landfill Area 
C o o r d l ~ r t o r  

f o t r l  D o p t h  

Orllllng C o m p r n y  

0 8 1 0  Dr l l lod  

Drl l l lng Mothod 

Loggod B y  
a.ologlrt 

B O ~ O ~ O I O / W  O I I  NO. 4 1 - 8 7 B R  (con’t .) 
G r o u n d  S u r l r c o  E l o v r t l o n  

W r t o r  L o v o l  E n e o u n t o r o d  

S t a t l t  

D r I I I o r  

H o l p o r  

Dr l l l lng Fluld 

C h o c k o d  By 
SIto Managor  

C f A R C  Y a r a @ o r  

Commontr  

/ 

5 1.0-63.0’ SAMPLL -- Recovered 5.0/2.0’ = 250%. 
RQD - 4.48/5.0 = 89.6%. -- CLAYSTONE: medium dark gray (N 4/01 
to dark  gray (N 3/0); trace silt; upper 3’ -- mottled; damp. 

6 3.0-67.0’ SA MPL 
Recovered 4.0/4.0 = 100%. 

’ RQD * 3.07/4.0 = 76.8%. 
63.0-64.7’: CLAYSTONE: dark gray (N 

’ 3/0) to dusky yellowish brown (10 YR 
2/2): very fine-grained; trace silt; some 
plant leaf and  stem fossils; damp. 
64.7-67.0’: SANDSTONE: medium gray (N 

’ 5/0) to medium dark gray ( N  4/0); sand 
, grades from very f ine to 3.5-3.0 phi to 

2.5-2.0 phi prominent ;It 66.50 to 67.0’; . subangular to subroundcd; fairly well 
sorted; some organics present to 66.50’. . then decreasing; some to no clays; damp 
to slightly moist. 

57.0-7 1 .O’ SAMPLE, 
Recovered 4.0/4.0 = 100%. 
RQD = 3.61/4.0 = 90.25%. . 67.0-68.35’: SANDSTONE: medium light 
gray (N 6/0); 2.0-3.0 phi; .subrounded to 

’ subangular; fairly well sorted; trace clay; . some silt; damp to slightly moist. 
68.35-68.85’: SANDSTONE: same as above 
but olive black (5 Y 2/1); 3.5-4.0 phi some 
clay; some silt; lens of clay and plant or- 

68.85-70.25’: SANDSTONE: same as above; 
moist. . 

- ganics (fossils) from 68.35-68.45’; ‘damp. 

/O t h o r  T o  s t s ?or tornod 

82.0-91.65’: Packer 
Test Interval # 1. 



L O G  
OF 

B O R E H O L E  

Orilllng Company 

0.10 DrI I Iod 

Drl l l lng U o t h o d  

L0gg.d B y  
G O o l o g l 8 t  

W r t o r  L o v o l  E n c o u n t o r o d  

31 J t l C  

D r l l l o r  

n o ~ p o r  

Orl l l lng F l u l d  

C h o c k 0 4  B y  
Yara9.r 

C t A A C  Managor 

Commonta 

s 

Llthologle D o r c r l p t l o n  Y 
70.25-71.0’: SANDSTONE: olive black ( 5  Y 
2/1) to medium dark gray (N 4/0); some 
organics; clay; 3.5-4.0 phi and very fine- 
grained. r 

Recovered 0.0/2.5 - 0%. 71.0-73.5’ S A M P L E  

73 5-75.0’ SAMP1.E 
Recovered 2.3/1.5’ 9 153%. 
RQD - 1.6/2.3 - 69.56%. 
CLAYSTONE AND SANDSTONE: 
medium dark gray (N 5/0) to dark gray 
(N 3/0); very fine-grained sand; occa- 
sional fossils (plant leaves and stems); 
some silt; damp. 

75.0-79.0’ SAMPLE, 
Recovered 3.3/4.0’ - 82.5%. 
RQD = 2.4/3.3’ = 72.7%. 
CLAYSTONE: medium dark gray (N 5/0) 
to olive black (5  Y 2/1); very fine- 
grained sand; occasional fossils (plant 
leaves and stems), also a marine fossil a t  
76.0’; damp. 

79.0-82.0’ SAMPI F 
Recovered 3.0/3.0’ - 100%. 
RQD - 2.20/3.0 * 73.3%. 
79.0-79.6’: CLAYSTONE: same as above; 
damp. 
79.6-82.0’: SANDSTONE; medium dark 
gray (N 5/0) to dark gray (N  3/0); trace 
clay; small lenses of claystone; sand 2.5- 
2.0 phi; fairly well sorted; damp. 

$amplor  C o l l o c t o d  or / O t h o r  t o r t 8  P o r t o r n o 4  

0 

a 



L O G  
OF 

B O R E H O L E  

L o g g o d  B y  
. Goolog l r t  

Commontr  

S a m p l o r  C o l l o c t o d  or  
hor  t o r t r  Por for rnod  L l t h o l o g l e  D o r c r l p t l o n  

I I I 

t 

Recovered 4.0/4.0' - 100%. 
RQD = 4.0/4.0' = 100%. 
SANDSTONE: same as above except less 
clay; subangular to subrounded sand; OC- 
casional organics (plant fossils) through- 
out; damp to slightly moist. 

-m 86.0-90.0' S A W L E A  
Recovered 4.0/4.0' = 100%. 
RQD - 4.0/4.0' - 100%. 
SANDSTONE: medium dark gray (N 5/01 

.D to dark gray (N 3/0); 1.0-2.0 phi (fine to 
very f ine); fairly well sorted, subrounded, 
mostly quartzose, trace feldspathic; occa- 
sional fossils (plant leaves and stems); 
damp to slightly moist. 

D 90.0-94.0' SAMPLE, 
Recovered 3.56/4.0' = 90%. 

- D  RQD 3.3/3.6 = 91.67%. 
SANDSTONE: same as above; damp to 

*D 

slightly moist. -- 
94.0-98.0' SA MPI ~ F -- Recovered 4.4/4.0 110%. 
RQD = 4.24/4.4 = 96.36%. .- 94.0-96.5': CLAYSTONE, SANDSTONE 
AND SILTSTONE: same as above but 

- 9  very fine-grained sand; damp. 
96.5-98.0: SANDSTONE: same as above, -- except f ine-grained; damp. 
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L O C 8 t l O h  B C k  Y Flits P l s n r  : r a n d f i l l  Area 
C o o r d r n r t  o s  G r o u n d  S u r t a c o  E l o v a t i O n  

T o t a l  0 0 0 t h  W r t o r  L o v o l  E n e o u n t o r o d  

B o r o h o l o ~  W o l l  N o .  I, I -8 7 E.? c on t . ) 

Loggod by 
Coolog ls t  

C o m m o n t r  

/ / 
L l t h o l o g l c  0 o r c r l p t l o n  

t .D 98.0-1 93 0’ SAMPLE, 
Recovered 3.0/4.0’ - 75%. 

98.0-1 0 1.0’: SANDSTONE: same as above; 
r D  damp. 

101.0-102.0’: CLAYSTONE, SANDSTONE, 
.- SILTSTONE: medium dark gray (N 5/0); 

very f ine-grained sand; damp. 

RQD - 2.97/3.0 = 99%. 

. - 0’ SAMP1.L  

RQD = 4.0/S.O’ - 80%. 

SILTSTONE: medium dark gray (N 5/0) 
- =  to olive black (5 Y 2/1); very fine- 

grained sand. 

.. Recovered 5.0/4.0’ - 125%. 

- -  102.0-106.0’: CLAYSTONE, SANDSTONE, 

-- 
106.0- 1 10.0’ SAMPLE, 
Recovered 4.4/4.0’ = 110%. 
RQD = 1.3 1 /4.4’ - 42.05%. 
CLAYSTONE, SANDSTONE, SILT- -- STONE: same as above, damp. 

-. TOTAL DEPTH: 110.0’. 

$ a m p l o r  C o l l o c t o d  or 
Othor  T o r t s  C o r f o r m o d  / 
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C 
7 

0 c r 1 1 o n  !?ockv F l a t s  P l a n t ;  L a n d f i l l  .Area l o r ~ k o l r  W e l l  N o .  
o o r d i n a t r ~  N L0355.10 E 22430.99 G r o u n d  S u r r r c r  E l r v r t l o n  

o t a l  O o p t k  12.LO' w i t o r  ~ 0 v . 1  E n c o u n t r r r d  2 .0  

Loggod D y  J.B. Bergman 
Oooiogist 

Chocked B Y  
$i t .  Managor  

Commonto 

' I  
I 

/ 

/ / / 

0 - 

0.0-2.0' S A M P J . L  
Recovered 0.5/2.0' = 25%. 
TOP SOIL: dark  yellowish brown (10 YR 
4/2); clay rich; abundant  roots and 
grasses; large gray quartzite cobbles and 
pebbles; moist. 

- 5 VALLEY FILL AKLUVIUM 

2.0-4.0' SA MP L E, 
Recovered 0.9/2.0' = 45%. 
CLAY: same as above; no vegetation; wet. 

4.0-7.4' S A M P L E  
Recovered 2.9/3.4 = 85%. 
4.0-6.1': CLAY AND GRAVEL: grayish 
orange pink ( 5  YR 7/2); abundant 
quartzite, granite, and  schistose gravel, 
pebbles, and  cobbles; unsorted; angular; 

- 10 

A R A P A H O E  FORMAT ION 

6.1-6.9': CLAYSTONE: moderate yellowish 
brown (10 YR 5/4); trace grayish brown 
( 5  YR 3/2) stains; trace organics; damp. - 15 
Recovered 2.5/2.5 = 100%. 
CLAYSTONE: olive gray (5 YR 3/2); 
abundant  moderate brown (5  YR 4/4) 
mottles; trace organics; consolidated; 

S r m g l o s  C o i l o c t o d  or / Othor  t e s t s  ? o r f o r n o d  

HNu background = 

No readings above 
background. 

0.6-0.4. l 

a 

a 
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~ o c a t i o n  Rockv Flats Plant; L a n d f i l l  .Area B o r o h o l o  W o l l  W o .  h 2 - 8 7  
~ o o r d i n r ~ o r  40355.10 E 22430.99  G r o u n d  S u r f o c o  E l o v r c l o n  5 8 5 4 . 0 5 '  
t o t a l  0 0 0 t h  1 2 . 4 0 '  w i t o r  ~ 0 v . 1  E n c o u n t o r 0 0  2 . 0 '  

s tacre  a?' ( !L f 1 1 ; R q )  
O r l l l l n g  C o m p a n y  - 0r111.r  R.  Sharp  
Oat. Or I I Iod  June 10. 1987 H r l p o r  T. Merritt 
or1111ng Moth04  H o l l  ow S t e m  Auuer o r l l l i n g  F I U I ~  None 
Logsod B y  J.B. Bergman 

a O O l O a l 8 t  

C o n n o n t a  

/ 
L l t h o l o g l e  O o r c r l g t l o n  

f 

Recovered 2.5J2.5' = 100%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 12.40' 

I 
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S r m o l o r  C o l l o c t o d  or / O t h o r  T o r t 8  t o r t o r m o d  

I /  , 9.0-7 0' SAMPLE 
I Recovered 1.2/2.0' = 60%. 
~ 

I 0.0-0.25': TOP SOIL: dusky brown ( 5  YR 
2/2) silty sand (3.0-2.5 8); numerous roots; 
scattered gravel; weakly cemented; moist. 

ROCKY FLATS ALLU VIUM 

0.25-1.20': GRAVEL AND CLAYEY 
- -  

SAND: moderate brown ( 5  YR 4/4) to 
light brown ( 5  YR 5/6) and moderate 
reddish brown (10 R 4/6); moderately 
cemented; gravel, 4.50 mm and as small as 
0.55 mm; subrounded and  rounded and  
subangular; noted cobbles; sand ranges 
(3.0-2.5 0) up to (0.5-0.0 0); well sorted; 

Recovered 0.3/2.0' - 15%. 
SAND AND GRAVEL: light brown ( 5  YR 
6/4) and  light brown (5  YR 5/6) to mod- 
erate brown (5  YR 4/4); rounded, sub- 
rounded, and subangular; well sorted, 0.50 
mm to 5.0 mm with scattered cobbles; 
moderately cemented to weakly cemented; 

4.0-7,O' SAMPLE,, 
Recovered 0.4/3.0 - 13%. 
SAND AND GRAVEL: pale yellowish 
brown (10 YR 6/2) to light brown (5  YR 
6/4); several cobbles; soils appearing as 
above; light moist. 

P a g o  1 O f  4 

H N u ba c k gr o u o d=O.O. 
OVA background = 
0.0. 
Ludlum background 
= 0. 

17.0-19 5 ': Readings 
on core: HNu: 112; 
OVA: 2.1. 
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L o c r t m r i  Rockv F l a t s  Plant: L a n d f i l l  Area Boroholo /  W 0 1 1  No. 58-87 ( c o n '  t . ) 
Coordinator Ground S u r t 8 c a  E l o v a t i o n  

T o t 8 1  0 O p t h  W a t o r  L o v o l  E n c o u n t a r a d  

S t 8 t l C  

Dr l l l lng C o m p a n y  Or l l lo r  

D a t a  D r l l l o d  ~ 0 1 p . r  

Orllllng Method D r l l l l n g  F lu id  

Loggod S y  C h o c k o h  B Y  
Goologlat S l t o  Manamor 

C L A R C  Manamor 

Commontr  

Sanolor Col loc tod  or 
L l t h o l o g l e  0 o a e r l g t l o n  hor T o a t a  P o r f o r n o d  

7.0-9.5' S A M P E  
Recovered 0.2/2.5 = 8%. 
GRAVEL: one subangular ,  quar tz i te  
grave  1. 

9.5-12.0' S A M P L E  
Recovered 0.012.5 = 0%. 
Cutt ings ind ica te  sand  a n d  grave l  as 
noted in previous runs. 

m - 1 4  5' SAMPLE, 
Recovered 0.212.5 - 8%. 
CLAYEY SAND A N D  GRAVEL: light 
brown ( 5  YR 614)  to ( 5  YR 5 / 6 ) :  f ine-  
grained sand  (2.5-2.0 0) weakly cemented; 
poorly sorted; subangular  a n d  subrounded 
gravel: moist. 

14 5-17.0' SAMPI & 
Recovered 0.412.5' = 16%. 
CLAYEY SAND A N D  GRAVEL: moder- 
a te  brown ( 5  Y R  6 / 4 )  to  l ight brown ( 5  
YR 5 / 6 ) :  poorly sor ted sand: .fine-grained 
(2.5-2.0 0) wi th  small  gravel  and  scat- 
tered. large (5.25 mm) cobbles: weakly to 
moderate 1 y c eme n t e d; moist . 

Recovered 1.412.5 = 56%. 
CLAYEY SAND: vary ing  brown as  s ta ted  - -  
above: slightly clayey: weakly cemented; 
poorly sorted: f ine-  to medium-grained 
sands and  gravel  ( ranging  f rom 0.75 to 25 
mm): subrounded:  rounded 'with few 
su bangular. 

27.5-29.5': on core: HNu: Readings  5.5: 

OVA: 0.0. 

29 5-32.0': Readings  
in  augers: HNu: 105: 
OVA: 50. 
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L 0 c a t - n  Rockv Flats Plant: Landfill Area B o r o h o l o /  W 0 1 1  No. 

C o o r d l n r t e r  G r o u n d  S u r f a c o  E l o v a t l o n  

T o t a l  D o p t h  w i t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

D r l l l l n g  C o m p a n y  D r l l l o r  

Oat. Dr111od H o l o o r  

Orllllng Mothod or l l l lng F lu ld  

(2.0-2.5 0) to (0.5-0.0 0) with gravel  
ranging 0.75 mm to 2.75 mm: subrounded;  
rounded: weakly cemented: moist. 
20.5-21.0': SANDY CLAY: light brown ( 5  
YR 6/4):  few scat tered gravel; f ine-  a n d  
medium-grained sands; low plastic: moist. 

- - 
220-24 5' SAMPLF 
Recovered 0.012.5 = 0%. 
Cut t ings  ind ica te  weathered sandy clay- .- stone wi th  gray  a n d  brown f ine-gra ined  
sand. . 
24.5-27.0' S A M P U  -- Recovered 0.012.5 = 0%. 

-- 27.0-27.5' $TAMP= 
Center  bit d r i l l  . 

27.5-29.5 ' S A M P L E  
-- 
- D  Recovered 2.012.0 = 100%. 
.- SANDY CLAYSTONE: da rk  yellowish or-  

ange (10 YR 616)  to moderate  yellowish -- brown (10 YR 5 / 4 1  and light gray  ( N  
7/01; f ine-grained sand  (3.0-2.5 0): low to  -- medium plastic: massive: severely oxide  
( F e )  stained: moist. 

Loggod B y  
O.ol0ql.t 

Comnontm 

Ll tholoslo  0ororlet lon 

t t 

e 
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L o c r t m n  Rocky F l a t s  P l a n t :  L a n d f i l l  Area l o r o k o l o /  W o l l  No. 
C o o r d l n a t o r  G r o u n d  S u r f r c o  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

s t r t l t  

Orllllng C o m p a n y  O r l l l o r  

0110 OrIIIod n o l o o r  

Orllllng Mothod Dr l l l lna  Cluld 

Loggod my 
Ooologlrt 

Conmontm 

Ll tkologlc  D o r c r l g t l o n  

-1 

i Recovered 2.512.5 = 100%. 
CLAYEY SANDSTONE: l ight gray ( N  
710)  to medium light gray ( N  6/0); 
slightly to moderately oxide  (Fe)  stained: 
massive: low plastic; weakly to moder- 
ately cemented; f ine-grained sand (2.5-2.0 
0): moist. 

. TOTAL DEPTH: 32.0'. t 

- I I I 
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L O C 8 t l O n  Rockv Flats Plan t :  L a n d f i l l  Area ~ o r o h o ~ o /  w O I I  H O .  59-87 
C o o r d l n o l o r  * 3925 7 . 0 6  E 19431.75 G r o u n d  ~ u r t a c o  ~ 1 0 v r t i o n  5 9 9 2 . 9 0 '  
T o t a l  Ooptk  76-0' W o t o r  L o v o l  E n c o u n t o r o d  vone 

Dril l lng C o m p a n y  Bovles Bros .  D r I I I o r  R .  Sharp 
Oat. 0IIII.d November 20 ,  1987 T. Merritt 
Drllllng Mothod 801 low Stem Auger Orl l l lng F lu ld  None 

Loggod By J .  Bacchus C h o c k o l  B y  

S t a t i c  15.05  ' (&/I1 /gg ) 

Ooologlrt  SIto Managor  

C t A R C  Managor 
C ommont r 

Llthologlc O o r e r l e t l o n  

0 

10 - 

29, 

Y FLATS ALLUVIUFf 

9-2.0' SAMPTzA 
Recovered 1.4/2.0' = 70%. 
CLAY: dark yellowish brown ( I O  YR 
4/2), large angular quartzite clasts, 
coarse-grained sand; pockets of caliche; 
moist. 

LO-4.0' S A M P L E  
Recovered 1.1/2.0' = 55%. 
CLAY: same as above except wood in the 
shoe. 

4.0-5.0' SAMPT& 
Recovered 0.4/ 1.0 = 40%. 
WOOD dusky brown (5 YR 2/2); frayed. 

* 
Recovered 0.0/3.0' = 0%. 

%0-10.5* SAMPLE. 
Recovered 1.3/2.5 = 52%. 
8.0-8.3': WOOD: same as above. 
8.3-9.3': CLAY: dusky yellowish brown (10 
YR 4/2), caliche, wood; sand, moist. 

10 5-1 3.0' SAMP1.E 
Recovered 1.3/2.5 - 52%. 
10.5-11.3': CLAY: same as above except 
the sample contains small cobbles, moist. 
11.3-11.8': CLAY: light olive gray (5 Y 
5/2), mottled with dark yellowish orange 
(10 YR 6 / 6 )  large subrounded pebbles, 
moist. 

Total depth measured 12.8'. Adjust depth. 

Same108 Col loetod or 
O t k o r  t o r t s  Corformod / 

HNu background = 
2.0-3.0. 
OVA background = 
1.8. 

eo-? 0': Readings on 
core: HNu: 1.6; OVA: 
40.0; Ludlum: 0. 

2.0-4.0':'Readings on 
core: HNu: 1.5; OVA: 
20.0; Ludlum: 0. 

4.0-5.0': Readings on 
core: HNu: 1.3; OVA: 
0; Ludlum: 0. 

&O- 10.5': Readings on 
core: OVA: 29.0; 
Ludium: 0. 

L 

8.0-9.3': Readings in 
augers: OVA: off 
scale. 

JO.5-I 1.8': Readings 
on core: OVA: 1.2; 
L udlu m:O. 

J 0.5- 1 1.8': Readings 
in augers: OVA off 
scale. 

J 2.8- 14.9': Readings 
on core: OVA: 40; 
Ludlum: 0. 
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L o c a t i o h  Rockv F l a t s  P l a n r :  1,- - '  1 Area B o r o h o l o /  W e l l  N o .  7 (con't.) 
C o o r d l n a t o r  G r o u n d  S u r f a c o  E l o v a t i o n  

T o t a l  D o p t h  W i t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

Orl l l lng C o m p a n y  D r l l l o r  

0.10 Drl l lod H o l p o r  

Drllllng Y o t h o d  Or l l l lng  F lu ld  
Loggod B y  C h o c k 0 4  B y  

G.ol0glat Sit. Managor 

C L A R C  Managor 

Commontr  

25 - 

L l t h o l o g l e  D o 8 e r l o t l o n  

/l 

12.8- I 5.3' S A w 3 . L  
Recovered 21 /23 '  = 84%. 
12.8-13.0': SAND: light olive gray (5 Y 
5/2), large rounded pebbles, moist. 
13.0-149 SAND light brown ( 5  YR 5/61; 
coarse-grained; mottled with pale yellow- 
ish orange (10 YR 8/6) immature sand, 
high amount of k-feldspar and large an- 
gular quartz, small angular cobbles of 
quartzite, some clay; moist. 

h 7 15.3-17.8' 
R e c o v e r e d " ? . z k  72%. < i ! I - 
SAND: same as above. ' 

3 7.8-20.5' S A M P m  -- Recovered 1.8/2.5' = 72%. 
SAND; same as above. 

D - . - 9 

Recovered 33/23 = 140%. 
CLAYSTONE: light olive gray ( 5  Y S/2) 
mottled with dark yellowish orange (IO 
YR 6/6); sandy; blocky structure. 

- D  

' 
MPLE, 

Recovered 2-8/23' = 112%. -- CLAYSTONE: same as above. 

-L TOTAL DEPTH: 26.0'. 

Sam0108 C o l l o t t o d  or 
Othor  t o 8 1 8  ?ortormod / 
J S.3- 17.8': Readings 
on core: OVA: 13; 
Ludlum: 2. 

J 7.8-20.5': Readings 
on core: OVA: 1.8; 
Ludlum: 5. I 

W - ? 3 . 0 ' :  Readings 
on core: OVA: 6.8; 
Ludlum: 0. 

1 1 9 - 3 5  5': Readings 
on core: OVA: 3.8; 
Ludlum: 0.' 
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~ o c r i i o o   rock^ F l a t s  Plant: Landfill .\rea ~ o r r h o 1 0  W O I I  NO. 60-87 
C o o r d l n a l r r  N 3995 1.63 E 19938.52 G r o u n d  S u r t r c r  E l r v 8 t l o n  59 8 h  .03 ' 
T o 1 8 1  D r p l k  17.0' W r t r r  L o v r l  E n c o u n t o r o d  1 9 . 1 '  

S t r t l c  8.10 ' (G l l l i 8 8  1 
Drl l l lng C o m Q r n r  &YIPS Bros.  D r l l l o r  T. m h  
O a t .  Orll lod =pr L 9 -  1987 Holpor 8 .  Keenpv 
Dr l l l lng  Y o t k o d  HnlLpy Srpm I \ I I V P ~  Or111lng f l u i d  >one 
L0QQ.d BY R .  Treat C h o c k 0 4  B y  

Goolog l r t  * 8lt0 Mamagor 

C t A R P  Maramor 
Commontm 

TS A L L U V I U M  

Recovered 1.211.5' 48%. 
G R A V E L  A N D  S A N D Y  CLAY: dusky  
brown ( 5  Y R  2 1 2 )  to d a r k  yellowish 
b rown  (10 Y R  4/2) a n d  modera te  brown 
(5 YR 3/4); grave l  ranging  0.25 mm u p  to 
cobble  size, angular ,  subangular .  a n d  sub-  
rounded;  weakly cemented: moist. 

u - 4 . 0 '  Center  bi t  drill. 

44.0-7.0' S A M P E  
Recovered 0.4/3.0' = 13%. 
S A N D  A N D  GRAVEL:  l ight b rown  ( 5  Y R  
5 / 6 ) ;  slightly si l ty;  g rave l  to  4.75 mm, 
subrounded,  subangular ,  much of 
qua r t z i t e  composition: s a n d  ranging  (3.0- 
2.5 0). to sca t te red  (2.0-1.5 0) weakly 
cemented,  moist. 

7.0- 9.5' S AMP LE 
Recov-ered 0.0/2.5' = 100%. 
Cut t ings  ind ica te  same mater ia l s  a s  above. 

9 5-10 5.  S A M P L L  
Recovered 0.611.0' = 60%. 
S A N D  A N D  GRAVEL:  l ight  b rown  (5 YR 
6/44) to modera te  b rown  ( 5  YR 4 / 4 ) , w i t h  
angular  a n d  subangular  gravel: range  0.25 
m m  to  2.75 mm wi th  well sor ted  s a n d  
(2.5-2.0 0) to (0.5-1.0 0); sl ight ly  clayey: 
weakly cemented: moist. 

S r m p l o r  C o l l o e t o d  or / Othor  t o r t ,  ? o r t o r m o d  

I INu  background  - 
0.3. 
O V A  background  = 
0.0. 
Lud lum background  
= 0.0. 

u: Readings  in  
augers: OVA: 3.5; 
HNu: 210. 

- 
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L o c a t i o n  Rocicv Fla ts Plant: Landfill Area 
C o o r d i n r l o s  

ToIa1 O o p l k  W a t o r  L o v o l  E n c o u n l o r r d  

S I r t l c  

Dr l l l lng C o m p a n y  D r l l l o r  

0.10 O r l l l o d  H o l p o r  

Or l l l lng Y o t h o d  D r l l l l n g  C l u l d  

gray (N 7/0); sand  range  (3.0-2.5 0) some -- 9 coarser-grained.;  low plastic: modera te ly  
cemented: moist. 

9 ' .- - D  18.6-19.5': SAND: l ight  b rown  ( 5  Y R  516)  
f ine  to coarse-grained;  s l ight ly  clayey: 

small  size sca t te red ,  gravels: weakly  ce- 
.- ranging  (2.5-2.0 0 to 0.5-1.0 0) wi th  some -=  

- .. -- mented; very moist to wet a t  19.3'. 

-I .D - 9  5-w' SAMPLE, 
Recovered 0.712.5' = 34%. 

0.5 0) a n d  f iner -gra ined:  weakly to non- 
- -D --SAND: l ight brown ( 5  YR 6/61 wi th  (1.0- 

- -- cemented: poorly sorted; wet. 

Loggod B y  
Ooologlst 

Commontr  

Samples C o l l o c t o d  or / Othor  t e s t a  C o r f o r n o 4  

u: Read ings  i n  
augers: H N u  = 3.2; 
O V A  = 9.5. 
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B o r o h o I r  W O I I  N O  

G f o u n d  S u r f r c r  E l r v r t l o n  

L o c i t l o n  Tor kv F l a t s  P l a n t ;  Landfill Area 
c o o r d I n 6- t r s 
T o t a l  D r p t k  W i t o r  L r v r l  E n c o u n t r r r d  

S r a l l c  

O r l l l l n g  C o m p r n y  D r l l l o r  

O a t .  O r l l l o o  H r l p o r  

O r l l l l n Q  Y o t k o d  D r l l l l n @  F l u 1 0  

Commomtr 

t 2? 0-24 5' SAMPE 
Recovered 2.5/2.5' = 100%. 
22.0-24.3': S A N D  : l ight brown ( 5  Y R  6 / 6 )  
sand  (2.0-1.5 0) with occasional  sca t te red  
gravel,  subangular ,  subrounded,  non  to 
weakly cemented,  wet. .- 24.3-24.5': C L A Y E Y  SAND: modera te  
brown ( 5  -YR 4 I J )  with (3.0-2.5 0, lo 

-= sca t te red  (2.0-1.5 0) moderately cemented:  
poorly sorted; very moist. 

9 

24.5-27.0' SAMPLE, 
.= Recovered 0.412.5' = 16%. 

CLAY: d a r k  yellowish orange  (10 Y R  .= 616)  pale  yellowish brown (10 Y R  6 / 2 )  
with blotches o€  dusky brown ( 5  Y R  t l 2 )  

-= to  medium gray  ( N  6/0) a n d  l ight  gray  ( N  
7/0); sandy;  low to medium plastic: s a n d  
(2.5-2.0 0) smal l  qua r t z i t e  grave l  to  0.75 
mm: moderately cemented;  moist. 

.= 27.0-29.0 ' SAMPLE, 
Recovered 1.1/2.0' = 55%. -- 27.0-27.2': CLAY: pale  yellowish b rown  
(10 YR 6 /2 )  to d a r k  yellowish b rown  ( 1 0  -- YR J/?); sl ight ly  sandy:  f ine -g ra ined  
sand: sand  (2.5-2.0 0) moderately ( F e )  ox- 

* =  ide  s ta ined;  medium plastic; modera te ly  
cemented: moist. 

S r m p l o r  C o l l o c t o d  or / 0 t k . r  t o r t r  ? o r f o r n o d  

P a g . 3  o r 4  



s l r l l c  

O i l l l i n g  C o m p a n y  D r l l l o r  

l4. lp.r O a t 0  0r111od 

Drilling C l u l d  O r i l l l n g  M o t h 0 0  

L o g g o d  B y  
a o o l o g l r t  

C h o c k 0 4  

t c 
27.2-28.1': CLAYSTONE: light brown ( 5  
YR 5/61 to predominantly light o l ive  gray 
( 5  Y 6/1):  moderately oxide  ( F e )  stained: 
blocky and layered: massive: medium to 
highly plastic: f ine-grained: sl ightly 
sandy; weathered: moist. 

29.0-31.0 ' SAMPLE 
Recovered 0.012.0' = 0%. 

1.0-32. MPLE. 
Recovered l .S / l .O'  = 150%. 
CLAYSTONE: dark gray (N 3/0) with 
lignite seams: massive; moderately ce-  

' mented: blocky: highly plastic: weathered: 
moist. 

TOTAL DEPTH: 32.0' 



I 

L O G  
O F  

 OREH HOLE 

Rockv F l a t s  P l a n t ;  L a n d f i l l  Area B o r r h o l r  W r I 1  Ho. 6 1-87 .. N 3988 1 . 2 6  E 19974 .50  G r o u n d  S u r f r c r  E l r v i t l o n  5984 .00 '  
t h  3 4 . 1 '  ~ a t r r  ~ r v r i  ~ n c o u n t 0 r . d  1 9 . 3 ' :  2 i . 3 1  

S t a t i c  1 0 . 9 5  ' ( 4 I i i / a a )  
Dri l l lng C o m p a n y  R o v l e s  S r o s .  D r l l l o r  S .  B r a d f i e l d  
O a t .  Or l l l ed  Yovember 2 4 ,  1987 H o l p o r  P. Hesa 

Orl l l lng U r t k o d  S t e w e r  D r l l l l n g  F l u l d  Yone 
Lo99.d BY J .  Bacchus 

. G o o l o g l r t  
C h o c k 0 4  81  

a l t o  Y a r o g o r  

Commontr  

10 

15 

20 

IJ.L/ D I S T U R B E D  

Recovered 1.5/2.0' = 75%. 
0.0-1.1': CLAY: dusky yellowish brown 
(10  YR 2 / 2 ) :  large angular clasts of  
quartzite: sand: roots: no HCl reaction; 

1.1-1.5': CLAY: same as above except 
dark  reddislr 'brown (10 Y R  3/4): dry. 

2.0-40' S A M P L E  
Recovered 1.8/2.0' = 90%. 
20-2.7': CLAY: same as  above. 

S r m ) l o r  C o l l o e t o d  or 
t o r t r  Corfornod  

11 Nil Rack grori n d-0.4 
0 V A Uac k gr oun d 4 . 2  

D.0-1 5' :  Readings on 
core: HNu = 0.4: 
OVA = 0.2; Lud lum.=  
0. 

20-3,8': Readings on 
core: HNu = 0.6: 
OVA = 0.4; Ludlum = 
1. 

4.0-5.9': Readings on 
core: HNu = 0.6: 
O V A  = 3.0; Ludlum a 
1. 

a: Readings in 
breathing zone: Hnu 
= 0.6; O V A  = 0.6. 

a: Readings in 
augers: H N u  = 4.0; 
O V A  = 30.0. 

6.0-7.8': Readings on 
core: HNu =I 0.6: 
OVA = 0.8: Ludlum = 
1. 

8.0-9.3': Readings on 
core: HNu =I 0.6: 
O V A  = 0.5; Ludlum = 
2. 



i O G  
O F  

B O R E H O L E  ! 

L 

C 
f 

o c  r t l 0 a  

o o r d i n r t  

o t a l  D i p  

~ o r r h o ~ r ~  w 011 N O .  

G r o u n d  S u r f a c r  

Rockv F l a t s  P l a n t ;  L a n d f i l l  Area 
0 8  

l h  W a t r r  L r v r l  E n c o u n t r r r d  

s t a t i c  

Orl l l lng C o m p a n y  D r l l l r r  

D a t o  D r l l l o d  H0lp.r 

Drl l l lnQ M o t h o d  D r l l l l n g  f lu ld  

Loggod B y  
O O o l o Q l r t  

C o m m o r t r  

- 25 

- 30 

I' ).I* ' SAND: same as  above. 
1 I ,  - .  , ,  

12.0-14.0' SAhIPLE - . 
Recovered 2.?/ 2.0' = 110%. 
SAND: pale olive (10 Y 6 / 2 )  mott led 
da rk  yellowish brown (10 YR J / 2 )  and  
light brown ( 5  YR 5 / 6 ) :  small angular  
cobbles. angular  pebbles: coarse- a n d  f ine-  
grained sand: micaceous: very slipht HCl 
reaction: moist. 

14.0-16.0' SAMP1.E 
Recovered 1.3/2.0' = 65%. 
SAND: light brown ( 5  YR 6 / 6 ) :  clay an -  
gular  pebbles: small  angular  cobbles; no 
HCl reaction: slightly moist to dry.  

16.0-18 0' S A M P L E  
Recovered 2.1/2.0' = 105%. 
SAND A N D  SILT: moderate  brown ( 5  
YR 4/4); f ine-grained sand: coarse sand: 
angular  pebbles: small angular  cobbles; uo  
HCI reaction: moist. 

18.0- 20.0' S AMP LE 
Recovered 1.8/2.0' = 90%. 
18.0-19.3': SAND AND SILT: same as  
above. 
19.3-19.8': SAND: moderate  brown ( 5  YR 
4 / 4 ) :  grains  a re  well rounded: some clay; 
some angular  pebbles: wet. 

40 ' - I I 

S i r n o l o r  C o l l o c t o d  or / O t k o r  t o r t r  ? o r t o r m o d  

10.0-10.8': Readings  
,on core: H N u  = 0.6: 
O V A  = 0.2: Ludlum = 
0. 

I? 0-14.0': Readings  
on core: H N u  = 0.4; 
O V A  '= 0.6: Ludlum = 
2. 

14.0- 15.3': Readings  
on core: HNu = 0.8; 
O V A  = 1.0: Ludlum = 
1. 

16.0-18.0': Readings  , 

on core: H N u  = U.4: 
O V A  = 0.6; Ludlum = 
0. 

18.0-19.8': Readings  
on core: HNu = 0.4; 
O V A  = 0.6:. Ludlum = 
0. 

20.0-2 lx: Rea d ings  
on core: EINu = 0.4; 
O V A  = 1.2; Ludlum = 
0. 

22.0-22.6': Readings  
on core: H N u  = 0.4: 
O'VA = 0.8; Ludlum = 
I. 

* 

e 
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D i l l l i n g  C o m p r n y  

O r t o  O r l l l o d  

D r l l l l n g  M o t h o d  

L0QQ.d BY 
Ooologlrt  

G r o u n d  S u r f  o c  ' € 1 0 ~  r r l o n  

W r t o r  L o v o l  E n c o u n t o r ' o d  

C o m m o n t r  

/ 
S r m p I o r  t o l l o e t o d  or  

h O r   tort^ Portorno4 Llthologlc  0 o r c r l p t l o o  

90 0 - w '  S A M P E  
Recovered 1.812.0' = 90%. 
20.0-21.3': CLAY: light ol ive gray  ( 5  Y 
5 / 2 ) ;  mott led with d a r k  yellowish orange  
(10 YR 6 / 6 ) :  clay: moist. 
21.3-21.8': GRAVEL:  da rk  yellowish or-  
ange  (10 Y R  6 / 6 ) ;  small angu la r  cobbles; 
coarse sand;  clay; wet. 

, 2  2 ,O - 2 4.0' S A hlP LE, 
Recovered 0.6/2.0'  = 30%. 
GRAVEL:  same as above. 

24.0-26.0' SAh. IPLE, 
No recovery.  

26.0-28.0' ' SAMPLF, 
No recovery.  

A R A P A H O E  F O R M A T I O N  

28 13-29 0'  SA^ IPLE, 
N o  recovery.  Dr i l led  with center  bit 

29.0- j 1.0' SXh[P LE, 
Recovered 2.0; 2.0' = 1005.  
CLAj-STONE:  l ight olive g r a y  ( 5  Y 5 1): 
s ta iued  wi th  d a r k  vellowish orauge ( L O  
YR 6 / 6 ) ;  dense; moist. 

79 O-'T1.0 *: Read ings  
on core: H N u  = 36: 

0. 
O V A  = 0.8; L u d i u m  = 

7 1.1-33.1 ': Read ings  
on core: H N u  = 
120.0: O V A  = 0.4; 
Ludlum = 0. 

31.1-34.1': Read ings  
on core: HNu = 40: 
O V A  = 0.4: L u d l u m ' =  
0. 



/ 

7 

Total depth measured 21.1'. Adjust depth. 

I I 

-TT- 
t t  

7 L l t h o l o g l c  D o r c r l o t l o n  

3 I., 1 - 3 3. I' S AkiP LE, 
Recovered 2.0J2.0' = 100%. 
CLAYSTONE: same as above. 

3 3  1-34.1 ' SAMPLE, 
Recovered i.OJ1.0' = 100%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 34.1' 



L O G  
O F  

8 O A E H O L E  

~ o c a t ~ o a  3ockv F l a t s  u lanr r :  Landfill Area B o r r h o l r .  W r 1 1  N o .  62-87 
~ o o r a ~ n r ~ e r  ?I 39821.22 E 19999.70 

T o t a l  O r p t h  30.0'  W a t o r  L r v r l  E n c o u n t r r r d  

G r o u n d  S u r f a c r  E l r v a t l o n  5984.16 16,-. 
s t a t i c  11.50' ( L : / l l & S )  

O r l l l l n g  C o m p a n y  A l e s  V q r o s ,  0r111 . r  T. H i g h  
O a t .  D r i l l o d  Xovember 2 b ,  1987 H ~ I ~ ~ ~  B. Keenev 

7 S r p a p t  O r l l l l n a  t l u l d  Yone O r l l l l n g  M o t k o d  Hol_ou 

L o g g o d  B y  R.T. Treat 
G O O l O g l 8 l  

C o m m o n t r  

A R T I F I C I A L  FILL/  D I S T U R B U  

O .O- 2.0' S AMP u. 
Recovered, 1.312.0' = 65%. 
CLAY: light brown ( 5 -  YR 5 / 6 )  to  
moderate  brown ( 5  YR 4 / 4 )  with grayish 
brown ( 5  Y R  3 / 2 )  blotches: f ine-gra ined  
sand  (3.0-2.5 0); small size gravel  
subrounded a n d  rounded: some minor  
f r agmen t s  of claystone; low plastic; 
wea kly cemented: moist. 

Recovered 0.3 /2 .0 '  = 15%. 
CLAY A N D  GRAVEL:  slightly sandy: 
moderate  brown ( 5  YR 3 / 4 )  to vary ing  
light brown ( 5  YR 5 / 6 )  to  grayish brown 
( 5  YR 3/2); sand  ranging f r o m  3.0-3.5 0 - 10 to 1.0-0.5 0: rounded a n d  subrounded 
gravel: subangular  gravel  of qua r t z i t e  
composition: scat tered cobbles: weakly 
cemented: poorly sorted: low plastic: 

ROCKY FLATS A L L U V I U M  

4.0 - 7.0' S AMP LE. - 15 Recovered 0 .0 /3 .0 '  = 0%. 
S A N D  A N D  GRAVEL: varying brown: 
sliglitly clayey: f ine-  to medium-grained 
sand: some scat tered cobbles: poorly 
sorted: weakly cemented; moist. 
.Des c r i p t i on bas e d o a c u t t i n gs. 

20 - 

S r n o l o r  C o l l o e t o ~  or 
O t k o r  t o r t o  C o r l o r n ~ d  / 

H N a  Backpround=0.3 
OVA Background=O:O 
Ludlum background 
= 0.0 

Readings  in 
augers: HNu = 75: 
O V A  = 185. 

9 5-10.5': Readings  
on core: HNu = 4.5; 
OVA = 12.5: Ludlum 
= 0. 

10 5-11.9': Read ings .  
on core: H N u  = 0; 
OVA = 8.5; Ludlum = 
0. 

u: Readings  in  
augers: HNu = 0: 
O V A  = 1.000+. 



L O G  
O F  

8 O R E H O L E  

~ o c r t i o q  Rockv F l a t s  Plant; Landfill Area B o r o h o ~ o  W O I I  N O .  62-87 (cont'd.) 
C o o r  d i n r l o  G r o u n d  S u r l r c r  E l o v r t i o n  

T 0 t . l  D o p t h  W r l o r  L o v r l  E n c o u n t o r o d  3 
S t r t l c  

O r l l l l n g  C o m p a n y  D r l l l o r  

O a t .  0r11iod H o l p o r  

Dr l l l inQ Mothod O r l l l l n g  C l u l d  

C h o e k o d  D Y  L0QQ.d B y  
a.olo@lst t i t o  Marooor 

e t A R P  M r r a o o r  
Commonts  

L i t k o l o g l c  Oorcr lp t lo l r  

ao-9 5 -  SAMPLE. 
Recovered O.Ol1.5' = 0%. 

9.5- 10 5' SAMPLE. 
Recovered 1.311.0' = 130%. . 

SAND A N D  GRAVEL:  l ight brown ( 5  
Y R  614 nnd 5 YR 5/61; quar tzose  gravel  
(0.2 rnm to 2.75 mm);  few cobbles: sl ightly 
calcareous sand  (3.0-2.5 0 to 1.0-0.5 8); 
weakly cemented:  moist .  

1 0.5 - 1 2.0' SAM P LE. 
Recovered 1.411.5' = 93%. 
SAND A N D  GRAVEL:  s l ight ly  clayey; 
o therwise  as  s ta ted  in  previous run.  

17 0-14.5' SAhIPLe. 
Recovered 2.212.5' = 88%. 
12.0-12.4': CLAYEY SAND: l ight gray ( N  
710) to vary ing  l ight b rown  ( 5  YR 6/4);  
f ine-gra ined  sand  (3.0-2.5 0); moderately 
cemented: moist. 
12.4- 14.2': SAND A N D  GRAVEL:  
modera te  brown ( 5  Y R  J /4 )  to vary ing  
l ighter  brown ( 5  YR 516 a n d  5 Y R  614) ;  
s a n d  ranging  f r o m  2.0-1.5 0 to 0.0-0.5 8: 
gravel  ranging  0.25 mm to 2.50 mm: 
grave l  subrounded,  subangular ,  with f e w  
angular :  weakly cemented: well sorted; 
moist. 

S r m p I o s  Col loc tod  or / O t h o r  T o r t s  P o r t o r m o d  

u: Read ings  in 
augers: H N u  = 0; 
OVA = 75. . 



L O G  
O F  

B O R E H O L E  

L 1.1 h 01 ogle  0 o e  r I g t i o  n 7 
J 4.5- 17.0' SAM PLE. 
Recovered  2.112.5' = 84%. 
SAND: modera t e  b rown  ( 5  YR 4 /4 )  to  
some l ight  b rown  ( 5  YR 5/6);  sl ight ly  
clayey: s a n d  r ang ing  f r o m  3.0-2.5 0 lo 
sca t te red  1.5-1.0 0: some sca t te red  gravel ;  
weakly to non-cemented;  very moist to  
wet a t  16.5-16.7', then  moist below. 

1 7,O- 19.5' S AMP LE. 
Recovered  ?.5 /? .5 '  = 100%. 
SAND: l ight  b rown  ( 5  YR 5 / 6 )  to pale  
yellowish b rown  (10 YR 6 / 2 )  wi th  l ight  
g ray  ( N  7/0);  f ine -g ra ined  s a n d  (3.0-2.5 
0): non to weakly  cemented: poorly sor ted  
sand: rounded:  s l ight ly  c layey  to very 
c layey  s t reaked;  wet to very moist. 

j 9 , 5 - 2 ?  0' SAb IPLE. 
Recovered  2.5/2.5' = 100%. 
19.5-21.0': CLAY: light gray  (N 7/01 
with  some pa le  yellowish browns  (10 YR 
6 /2 ) :  highly plastic. modera te ly  cemented:  
sliglitlv s a n d y  (3.0-2.5 0,: moist. 
21.0-22.0': SAND: modera te  brown (5 YR 
4 /6 ) :  sca t te red  gravel:  f i ue -  to medium-  
gra ined  s a n d  ranping  from 2.5-2.0 0 1 0  
2.0-1.5 0: w e a k l y  cemented:  v e r y  moist. 

S r m ~ l o r  C o l l o c t o d  or / O t h o r  t o r t o  P o r t o r n o d  

Pag.  o f  5 
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OF 
B O R E H O L E  

. 

C o m m o a t r  

- -  Recovered 2.5/2.5' = 100%. 
22.0-22.5': S A N D  A N D  GRAVEL: light 

*-  brown ( 5  Y R  5 t 6 ) :  fine-.  medium-. a n d  
coarse-grained sand  ranging  f rom 2.0-1.5 

-= 0 to 0.5-1.0 0: small  gravel  (0.25 mm a n d  
to cobble  size); weakly to non-cemented; 
well  sor ted  sand  a n d  gravel: wet. 
22.5-24.5': SANDY CLAY: l ight brown -- ( 5  YR 5 / 6 )  a n d  light brownish gray  ( 5  
Y R  6/1): f ine-gra ined  s a n d  (3.0-2.5 0): 
moderately cemented;  low to medium .- plastic: moist. 

/ / 
L l t h o l o g l c  D o r c r l p t l o n  

.. 

.- 
= -  

.m 

-- 

f 

24.5-26.5' SAMPLE. 
Kecovered 2.0t2.0' = 100%. 
24.5-26.3': SANDY CLAY: vary ing  
brown wi th  gray: f ine-gra ined  s a u d  (3.5- 
3.0 0): moderately cemented: medium 
plastic; moist. 

A R A P A H O E  FORMATION 

2 6.3- 26 3': v a r y i n g d n r k 
yellowish browu (LO ,YR 4/21 to l ight  
b r o w n  ( 5  YR 516): medium plastic: 
moderately cemented: weathered: moist. 

C: LA Y S T 0 NE: 

2 6.5 - 2 7.5' S AMP LE. .- Recovered 1.5/1.0' = 150%. 
CLAYSTONE: vary ing  brown and gray  

--streaks: moderately oxide s ta ined;  
moderately cemented: block y: weathered:  -- moist. 

t 

S r m p l o r  C o l l o c t o 4  or 
O t h o r  t o r t e  ? o r f o r n o d  / 



W o t r r  L O V O I  t n c o u n t r r r o  

s l o l l c  

C o m m o r t a  

/ 

- T - l -  27 7-28 5' S A M P U  
R e c o v e r e d  l . O / l . O '  = 100%. 
CLAYSTONE: pale  y e l l o w i s h  brown (10  
Y R  6/21 to pa le  b r o w n  ( 5  Y R  5 / 2 )  a n d  
m e d i u m  l ight  gray  ( N  6 1 0 ) ;  s l ight ly  sandy;  
f ine -gra ined:  moderate ly  cemented:  h i g h l y  
plastic: b locky:  weathered:  moist.  

25.5-30.0' SAMPLE. 
R e c o v e r e d  1.S/ 1.S' = 100%. 
CLAYSTONE: p r a v  a n d  brown:  
n iodrrate ly  I O  s l i p h t l y  o s i d e  s ta ined:  
IiiaSSive: . m e d i u m  plastic: b l o c k ~ :  
weathered:  mois t .  

TOTAL DEPTH: 30.0' 



L O G  
OF 

,8 0 A E H 0 L E 

L o  

c o  

T o  

-a c r t i o r r  ?.ockv F l a t s  P l a n t ;  L a n d f i l l  Area B o r r h o l r  W 0 1 1  M o .  
o r d l n a l r r  ?I 3 9 7 3 8 . 0 7  E 20040.50 G r o u n d  S u r t r c o  E l r v r l l o n  

1 1 1  0 r p 1 ~  30 .0 '  ~ 8 1 . r  L O V O I  ~ n c o u n ~ r r r d  1L.O' 
S t a t i c  1 3 . 5 6 '  ( L  i w a  a)  

D r i l l l n g  C o m p a n y  3ovles Br os  I O r l i l o r  5 .  B r a d f i e l d  
O r t o  D r l l l o d  November 30-December 1, 1987 H 0 l p . r  p 

C h o c k e d  D Y  
a l t o  M a n a g o r  

C L A R C  M a n a g o r  

C o m m o n t r .  

, 
/ 

0.0-2.0' SAMPLE. 
Recovered O.Jl2.0' = 307'0. 
G R A V E L L Y  CLAY: dusky yellowish 
brown (10 YR 2 1 2 )  t o , l i g h t  brown ( 5  YR 
516);  asphal t  a n d  cobbles on or  near  sur -  
face; s l ight ly  sandy gravel: gravel  .sub- 
rounded to rounded:  0.50 mm to cobble 
size, poorly sor ted sand: weakly cemented: 

Recovered 2.012.0' = 100%. 
C L A Y  A N D  GRAVELS with  small  
amoun t  of c laystone a n d  small asphal t  
f r agmen t s  noted: modera te  b rown  ( 5  YR 
314 a n d  5 Y R  414) to l ight b rown  (5  Y R  
516 a n d  5 YR 6 / 4 ) ;  gravel  (3.75 m m )  with 
sca t te red  cobbles: poorly sor ted  s a n d  a n d  
gravel: small  amoun t  of claystone: small  
a :no u n t f r a gmen t s: moderately 
cemented: low to medium plastic: moist. 

asp ha 1 t 

Recovered 0.01 20.'=0%. 

4 .O -8 .O ' S AMP LE. 
Recovered 1.312.0' = 65%. 
6.0-6.5': CLAY A N D  'GRAVEL: same as  

S a m p l o r  Col loc tod  or / O t h o r  t o r t s  C o r t o r n e d  

€{Nu Bac kprori n d=O.4 
0 V A Back g r o u n d-0.0 
Ludlum background 
= 0.0 

D.0-0.4': Reading  on  
core: Hnu = 0: O V A  
= 1.4: Ludlum = 0.. 

2.0-4.0': Readings  on 
core: HN'u = 0: O V A  
= 0.8: Ludlum = 0. 

6.0-7.3': Readings  o n  
core: Hnu = 0: O V A  
= 12.0: Ludlurn = 0. 

m: Read ing  in  
augers: HNu = 0; 
O V A  =I LOOOC. 

8.0-9.6': Readines  o n  
core: H N u  = 7.5: 
O V A  = 52;  Ludlum = 
0. 

10.0-10.5': Readings  
on core: H N u  = 0: 
O V A  = 5.5: Ludlum = 
0 .  

1 2.0 - 1 3,O': ,R e a d in  gs 
on core: H N u  = 86; 
O V A  = 28: Ludlum = 
0. 



L O G  
OF 

B O R E H O L E  

- 
~ o c a t ~ o n  3ock-J F l a t s  P l a n t ;  L a n d f i l l   rea B o r r h o l r  W 0 1 1  N o .  - (cant ' d .  

C o o r d l n  b I  O D  G r o u n d  S u r ! r c r  E l r v r l l o n  

T o t a l  O r p t h  W r t o r  L o r 0 1  E n c o u n t o r o d  

S l r l l c  

Or l l l lng C o m p a n y  D r i l l o r  

D i t *  Orlllod H o l p o r  

Dr i l l lng  Y o t h o d  O r l l l l n g  F l u i d  

L o g g o d  8 y  C h e e k 0 4  81 
CJ.ologlrt # I t *  Y a a o a o r  

C r A R P  maramor 
C o m m o n t i  

I / 

.. 
~ 

*D 

~ 

~ 

~ - 
~ 35 
I 

S r m P l O i  C0ll.ct.d .I / O t h o r  t o r t r  ? o r t o r n o d  

* -  10.0-11.0' SAMPLE. 
rn Recovered 0.511.0' = 50%. 

S A N D  A N D  GRAVEL:  vary ing  l ight 

(3.0-2.5 0) with sca t te red  larger  gra ins  

a n d  few rounded: poorly sorted: weakly 

m - D  brown ( 5  YR 516 a n d  5 YR 614) :  sand  

. m -. a n d  small  cobbles: subangular .  angular ,  

m .. to moderately cemented: light moist. -D 

6.5-7.3': S A N D  A N D  GRAVEL:  l ight 
brown ( 5  Y R  516 a n d  '5 YR 6/41 to some 
modera te  brown ( 5  YR 416) sand  (2.5-2.0 
0): rounded  a n d  poorly sorted: gravel  
(0.35 m m  to  3.00 mm): angu la r  a n d  suban-  
gular:  weakly cemented;  moist. 

-- 

- 

- 2 5  

J, h '- 11.0-11,.0' SXMPLg.  
Center  bit used. -- -- 
12.0-14.0' SAMPLE;. - -- -- Recovered 1.012.0' = 50%. 
S A N D  A N D  GRAVEL:  same as  above. 

m 

14.0- 15. 1': Read ings  
on core: H N u  = 14.5: 

0. 
O V A  = 8.8; Ludium = 

18.0-18.6 ': Read ings  
on core: H N u  = 10.2; 
O V A  = 5.5:  Ludlum = 
0. 

19.0-20.1': Readings  
011 core: I i N u  = 0: 
O V A  = 4.1: Ludlum = 
0. 

2 1 .O- 2 1.7': R ea d i n gs 
on core: H N u  = 0: 
O V A  = 16: Lud lum = 
0. 

23.0-25.0': Readings  
on 'core: HNU = 0: 
O V A  = LO: Ludlum = 
0. 

a 

5 

a 



C o m m o n t r  

/ / 

Llthologlc  D o r c r l ~ t l o n  

t 14.0-16.0' SAMPLE. 
Recovered  1.212.0' = 60%. 
S A N D  A N D  )GRAVEL: modera te  yellow- 
ish b r o w n  (10 Y R  5 / J )  to va ry ing  l ight 
b rown  ( 5  YR 5 / 6 )  a n d  modera te  b rown  ( 5  
Y R  4/J); f i n e -  to coarse-gra ined  sand  
r ang ing  f r o m  2.5-2.0 0 to sca t te red  (0.5- 
0.0 0); rounded:  sca t te red  grave l  (0.55 mrn 
up to '1.25 mm): rounded  a n d  subrounded;  
s l ight ly  c layey;  wet a t  14.0' to very moist. i 

'm 

-g Recovered  0.0/2.0' = 09'0. 
16.0-18.0' SAMPLE. 

Cut t ings  appea r  as con t inu ing  s a n d  a n d  
grave l  deposits. 

.. 18.0-19 .O' SAMPLE. 
Recovered  0.611.0' = 60%. -- SAND: modera te  brown ( 5  YR 414) vary-  
i ng  l ight  brown ( 5  Y R  5 / 6 ) :  medium-  a n d  

= -  coarse-gra ined  sand  (2.0-1.5 0 to  0.5-0.06 
0): smal l  size sca t te red  gravel;  poorly 
sorted: very moist to moist. 

- D  19.0-21.0' SAMPLE. 
Recovered  1.2/2.0' = 60% 
SAND: light brown ( 5  YR 516 a n d  5 YR 
6 / J )  to medium brown ( 5  YR J t J ) :  

s l ight ly  c layey to very clavev:  medium-  
.- a u d  coarse-grained to f ine -g ia ined  sand  

( 2 . 5 - 2 . 0  0): niodersrelv cemented:  1 e r r  -- clnvey: verv moist tc moist. 

d m  

t a m p l o r  C o l l o c t o ~  or / O t h o r  t a r t s  P a r t o r n o d  

Pago? o f  5 



L l t h O l O g l C  O O @ C f l p t l O m  

I 

21.0-2 3.0' SAMPLE. 
Recovered 0.7l2.0' = 35?0. 
C L A Y E Y  S A N D :  vary ing  brown ( 5  Y R  
5/21: sand  (2.5-2.0 0) with some sca t te red  
coarse-grained. small-size grave l  (0.25 
mrn): low plastic: moderately cemented: 
moist. 

23 .O- 2 5.0' S A  MP LE. 
Recovered 2.012.0' = 100%. 
S A N D Y  CLAY:  varying.  wi th  light 
brown ( 5  YR 5 / 6  a n d  5 YR 6/41 to mod- 
era te  brown ( 5  YR 3/J): blotchy with 
da rk  yellowish orange  (10 Y R  6 / 6 )  to 
pale  yellowish b r o w n  ( L O  YR 6 /2 ) ;  s a n d  
(3.0-2.5 0) with moist. coarse-grained (1.5- 
1.0 0); poorly sorted: moderately ce- 
mented: massive: low to medium plastic: 
s t i f f ;  moist. 

A R A P A I1 0 E FO'R M A  T IO N 

25.0- 27.0' SAMPLE. ~ 

Recovered 2.012.0' = 100%. 

CLAYSTONE:  moderately oxide  ( F e )  
s t a ined  browns  of modera te  yellowish 
browns  (10  Y R  514) with d a r k  yellowish 
orange  (10  YR 6 1 5 )  to predominant ly  
l ight grav  ( N  7 / 0 )  to medium light gray  
( N  5/0): medium to highly plastic: moder-  

' ately cemented: sl ightly calcareous 
s t reaked:  massive; weathered: moist. 

S a m n l o a  C o l l o c t o d  or  / o t h e r  t o r t r  ~ ~ r r o r n o d  

e 

e 



C o m m o r t r  
I 
I 

\ / 
L It h o 10.0 I c 0 s c r 10 t l o  n 

~ 

, 

t 1 

f 

I 
PLE. 

Recovered 2.012.0' = 100?6. 
C'LAYSTONE: medium Srav (N 5 / 0 )  to 
medium dark gray ( N  J /O) ;  blocky: mas- 
sive; now only  slightly oxide ( F e )  stained 
in thin streaks; medium to highly plastic: 
weathered: moist. 

1-9 .O - 3 0 .O ' SA MI' LE. 
Recovered 0.0/1.0' = Ope. 
CLAYSTO-NE: based 011 pieces in hollow 
stem auger; weathered. + 

I TOTAL DEPTH:  -:(LO' 

S r m p l o r  C o l l o e t o d  or / O t h o r  t o r t e  Corfornod 

0 

0 



L O G  
OF 

� ORE HOLE 

~ o c r t i o n  Rockv Flats PLant; Landfill 
C o o r d l n r ~ r s  N 39349.01  E 20162.23 
t o t a l  O r p t h  7 8 . 0 '  

C L A R C  Y a a r 9 o r  

C o m m o n t r  

c I I 
- 0  

ARTIFICIAL FILL/  D I S T U R B E D  

Recovered 0.012.0' = 0%. 
Cut t ings  appeared  as clay with gravel; 
sandy;  some asphal t  f ragments .  

2.0-4.0' S A M P L E  
Recovered 0.012.0' = 070. - 5  

10 

15 

5.0-7.0' SAMPLE 
Recovered 2.012.0' = 100%. 
5.0-6.0': CLAY moderate  yellowish 
brown (10  YR 5/4):  f ine-grained sand  
with gravel: grayish brown (5  YR 3/2)  to 
dusky brown ( 5  YR 2/2);  slightly c layey,  
f ine-, medium- a n d  coarse-grained sand  
(1.0-2.5 0 to 0.5-1.00 0); gravel  0.15 mm 
up ,to 1.75 mm; subrounded,  angular .  and  
angular ;  weakly cemented: poorly sor ted 
gravel: well sor ted sand: f ew scat tered as- 
phal t  fragments; light moist. 

I4 N II l3 a c k proti n d 4 . t  
OVA Unckground=U.O 
Ludlum Background 
- 0  

5.0-7.0': Readings on 
core: HNu = 2.5: 
OVA = 11; Ludlum = 
0. 

7.0-7.6': Readings on 
core: H N u  = 15.5: 
O V A  = 310: Ludlum 
= 0. 

0-14.5': I Readings 
on core: HNu = 0: 
O V A  = 38: Ludlum = 
0. 

14.5- 17.0': Rea dings 
on core: HNu = 0: 
O V A  = 12.5; Ludlum 
= 0. 

17.0-19.5': Readings 
on core: HNu = 0: 
OVA = 11.4; Ludlum 
= 0. 

19.5-22.0': Readings 
on core: HNu = 0: 
O V A  = 13.5; Ludlum 
= 0. 



L O G  , 

O F  
0 A E H 0 L E 

B o r o h o l o  Wall N o .  
G r o u n d  S u r t a c o  

~ o c a t i o r l  Rockv Fla t s  P lan t ;  Landfill, Area 
C o o r  d i n  a t  om 

T o t a l  0 O D t k  W r t o r  L o v o l  E n c o u n t o r r d  
s t a t i c  

D r l l l l n Q  C o m p a n y  0 r I l l o r  

O a t 0  D r l l l o d  k4.lp.r 

O r l l l l n g  Mothod D r l l l l n g  F l u i d  

C h o e k o d  B Y  Log9.d  B y  
Ooolog ls t  ( I t 0  Y a a a a o r  

C g A n r  MaaaaO8 
C ommomtr 

/ f I I / 
Samplos Col loc tod  or / O t h o r  t o r t s  C o r f o r n o d  

' S A M P L E  
Recovered 0.612.5' = 24%. 
SILTY S A N D  WITH GRAVEL:  dusky  
b rown  ( 5  Y R  2/2);  s a n d  ranging  from 3.5- 
3.0 0 to 2.0-1.5 0: weakly cemented: 
poorly sorted: gravel  ranging  f r o m  0.25- - 0.75 mm; liglit moist. 
SPECIAL NOTE: Dur ing  this  run. most - of the  cu t t ings  now appear ing  as  a sani-  
a r y  laudf i l l  deposit. Consis t ing of wood 

particles,  insulated wire  f ragments .  
construct ion r ibbon,  surgical  gloves. 
s a ranex  suits,  a n d  assorted plastics. 
c 
9.5-1.' 0' SAMPLE, 
Recovered  0.0/2.5' = 0% 

- D  Auger  cu t t ings  du r ing  this  run now a p -  
.- pear ing  a s  a CLAYEY S A N D  or a very 

S A N D Y  CLAY: modera te  ol ive brown I5 
.D Y 4/41 to an  olive gray  ( 5  Y 3 2 ) :  f ine-  

graii ied sand  (3.0-2.5 0): scat tered 
amoun t s  of coi i t inued t rash debris.  

em 1' 0-13 0' S A M P ~  
Center  bit used. 

13.0-14.5' SAM P L L  
- 

Recovered 1.5/1.5' = 100%. -- S A N D :  modera te  yellowish brown (10 
YR 5 / 4 )  to d a r k  yellowish orange  (10 YR -_ 6/15);  well sor ted  sand  ranging  f rom 2.5-  
2.0 0 to 0.0-0.5 0: rounded.  subrounded.  _ _  a n d  some angular ;  weakly cemented: 
s l ight ly  clayey: moist to  very moist a t  _. end. 

40 ' - I I 

m: Readings  in 
augers: H N u  = 18.4: 
O V A  = 1,000+. 

22.0-24.5': R cadi  ngs 
on core: HNu = 0: 
O V A  = 13.2; L u d l u m  
= 0. 

24.5-25.5': . Readings  
on core: HNii = 0: 
O V A  = 8.2: Ludlum = 
0. 

25.5-27.0': Read ings  
on core: H N u  = 0: 
O V A  = 4.8; Ludlum = 
0. 

0 

0 



I Lo; OF 
B O R E H O L E  

c ;  Landfill .;rea B o r o h o l r  W r I I  N o .  h L - 8 :  (cont'd.) 

O r l l l l n g  C o m p a n y  I 

O r l o  0r111od 

O r l l l l n g  M o t h o d  

L o e G r 4  B y  
U.olo*lrt 

- 14.5-17.0' SAMPLF, 
Recovered 2.5/2.S' = 100%. -- SAND: light brown ( 5  YR 5 / 6 ) ,  moderate 
brown ( 5  YR 4/4) to pa le  yellowish -- brown (10 YR 6/2) ,  a n d  d a r k  yellowish 
orange  (10 YR 6 / 6 ) ;  sand  ranging  f r o m  
3.5-3.0 0 u p  to 2.0-2.5 0: weakly ce- 
mented;  poorly sorted; c layey  sand  with 
coarse deposits noted f rom 16.5-17.0' and 
sonic scat tered gravel  below 16.5'; sa tu-  
ra ted  sand  a t  14.5' to o therwise  moist de- 

-- 

.- posits. 

17.0- 19.5 ' SAMPLE, 
Recovered 2.Sl2.5' = LOOYO. -. S A N D  A N D  GRAVEL:  colors as  s ta ted  
in  previous run; s and  g ra in  size as  above  -- a n d  somewhat  finer:  poorly sorted: c layey 
to very clayey: sca t te red  grave l  ranging  -- f r o m  0.50 mm t o  a f e w  2.25 mm; weakly 
to moderately cemented: moist. .. 
19 '5-22.0' '3AhlPLc -- Recovered 2.Sl2.S' = 100%. 
19.5-20.5': S A N D  A N D  GRAVEL:  as 

- D  noted in  previous run. 
.- 

pale  yellowish brown (10  YR 6 / ? )  to l ieht  .. gray ( N  6/01: sca t te red  s a n d  (2 .0-1.S 0): 
moderately cemented: low plastic: moist. 

2 0 . 5 - 2 2 0 ' :  SLIGHTLY S A N D Y  CLAY: 



LOG 
OF 

B O R E H O L E  

I C o m m o n t r  

I 

1 1 

t 

2 2.0 - 2 4.5' S A h.1 P LE 
Recovered ?.5/2.5 '  = LOO% 
?-! - - .O - 23 3.: C LA Y: 
brown I LO YR to da rk  y e l l o \ v i c l i  0 1 -  

ange (LO YR G i 6 )  with some light b r o w n  
( 5  YR 5 / 6 ) :  f ine-grained sand  (3.0-2.5 8):  
low to medium plastic: moderately ce- 
mented: moist. 

.- 
mod e r n t e y e  11 D \v I s 11 

. m  

-- 

- 
A R A P A H O E  FORMATION 

23.3-24.5': CLAYSTONE: light brown ( 5  -- YR 6/4 to  5 YR 5 / 6 )  to moderate  brown 
( 5  YR 4/41; sandy to very sandy streaks: - -  f ine-grained sand  (3.0-2.5 0): moderately 
cemented: severely oxide  stained: low 

- m  plastic: poorly sorted: highly weathered: 
moist .  

2 4.5 -*as * S A M P L E  '. 
Recovered 1.3/1.0' = 130%. .. CLAYEY SANDSTONE: da rk  yellowish 
orange (10 YR 6 / 6 )  to light brown ( 5  YR .- 5 / 6 )  and  pale brown ( 5  YR 5 / 2 ) :  f ine-  
gra ined  sand (3.5-3.0 0 to 3.0-2.5 0): .. severely oxide stained: weakly cemented: 
poorly sorted: weathered: moist. 

D 



T 

L l t h o l o ~ l e  O o ~ c r l p t l o n  

-1 
f 

t I  

25.5-27.0' S A M P E  
Recovered 1.511.5' = 100%. 
CLAYEY SANDSTONE: yellowish or- 
ange ( 1 0  Y R  6 i 6 )  to light brown ( 5  YR 
5 / 6 )  with blotches of light gray (N 710); 
streaky; f ine-grained sand (3.0-2.5 8 to 
2.5-2.0 0): weakly cemented; poorly 
sorted: massive: highly weathered; moist 
to very moist at bottom of run. i 
2 7.0 - 2 8 .OD SA MP t E, ' 

Recovered 1.0/ 1.0' = 100%. 
CLAYEY SANDSTONE: as  noted in pre- t vious run. 

TOTAL DEPTH: 28.0' 

1 - I I 

~ 

1 



- I 

07 



L O G  
OF 

B O R E H O L E  

~ o c a t l o n  x o c k - ~  F l a t s  P l a n t ;  Landfill Area ~ o r o h o t r ,  w 011 N o .  65-87 icont'd.) 
C o o r d i n r l  o n  G r o u n d  S u r f a c o  E l r v a t l o n  

T o t a l  0 0 0 t h  W a t o r  L o v r l  E n c o u n t o r o d  

S t a t l c  

Orl l l lng C o m p a n y  D r l l l o r  

O a t 0  O r l l l o d  H0lp.r  

Orl l l lng Y o t h o d  Dr l l l lng  F l u i d  

Loggod By  Chock04  B Y  
O.ologirt a l t o  Manamor 

C t A R ?  maromor 

C o m m o s t r  

I I 

L l l h o l o g l c  0 o r c r l p t l o n  

7.0-7.1': CLAY: colors a s  noted above: 
moderately cemented; very sand; poorly 
sor ted sand: moist. 
7.1-8.3': SAND A N D  GRAVEL: pale 
yellowish brown (10 YR 6 / 2 )  to  da rk  
yellowish ,brown (10 YR 4/2); sand  vary-  
ing (2.0-1.5 0 to scat tered 0.5-1.0 0); 
poorly sor ted gravel  ranging from 0.25 
m i  to 1.7.5 mm; weakly to uon-cemented: 
very clayey at base: light moist. 

ROCKY FLATS A L L U V I U M  
m 

9 5-12.0' SAb f P L L  -- Recovered 2.112.5' =I 84??0. 
SAND: modera te  yellowish brown (10 

" -YR 5 /4 )  to vary ing  1 igh t .b rown  ( 5  YR 
5 / 1 5 )  a n d  ( 5  YR 6 / 4 )  to some mixed gray 

* m  a n d  light gray (N 6/0): severely oxide 
stained: weakly to moderately cemented: 
sand ranging  (2.0-1.5 0 with some scat- -- tered sand  to 1.5-1.0 0): massive: slightly 
clayey to very clayey below 10.5': moist. 

m 

12.0-14.5' SAMPLL .. Recovered 2.1/2.5' = 845%. 
CLAYEY SAND: brown: cont inuing 

*- severely oxide stained: sand  grading  a s .  
a bove; moderately to weakly cemented: -- moist to very moist s t reak noted a t  14.0'. 

-- 

t 

1 7.0 - 19.2:  R e a d i n gs 
on core: H N u  = 0.0: 
O V A  = 9.5. 

19s-22.0': Readings  
on core: H N u  = 0.0; . 
O V A  = 8.8. 

22.0-24.0': Readings  
on core: HNu = 2.2; 
O V A  = 38. 

24.0- 25 .O': R ea di n gs 
on core: H N u  = 0.0: 
O V A  = 35. 

25.0-26.0': Readings  
on core: H N u  = 0.0: 
O V A  = 5.5.  

m. Readings  in 
augers: H N u  = 0.7; 
O V A  = 750: Gastech 
= 10% LEL . 

40 - 
~ a g o  2 O f  4 



~ o c a i i o n  ? O C ~ * :  F : a t s  P l a n t ;  Landfill Area a o r e t , o ~ m  W O I I  N O .  65-37  (cont'd.) 
c 0 0 1  d i n  a I e a  ' G r o u n d  S u r f a c e  E l o r e l l o n  

T o t e l  O o p t h  W a t e r  L e v o 1  E n c o u n l o r o d  

s l a l l c  

D r l l l l n g  C o m p a n y  Orll lor 

D i t .  Drlllrd n01p.r  

O r l l l l n g  M o t h 0 4  O r 1 1 1 1 n ~  F l u l d  

C o m m o n t r  

/ I I I / 
Llthologlc 0 o r c r l p t l o n  

-j 
t 

i 

14.5- 17.0' SAMPI,& 
Recovered  1 . 8 1 2 3  = 72%. 
CLAYEY SAND: l ight b rown  ( 5  YR 5/61 
to modera te  brown; yellowish (10 Y R  
514) :  severely oxide  s ta ined:  medium-  
gra ined  sand  (3.0-2.5 0) to sca t te red  (2.0- 
1.5 0): some subangular  a n d  s u b r o u n d e d  
gravel;  weakly cemented;  moist. 

+ 
17.0-19.5' SAb 1 P L E  

- D  Recovered  2.2t2.5' = 88%. 
CLAYEY SAND: sca t te red  grave l  rang-  .- i ng  to 2.75 rnm: subrounded  to subangu la r  
w i t h  f ew rounded  gravel: poorly sor ted  - -  sand: weakly cemented: moist to very 
moist below 18.0'. 

~ 9 , 5 - 2 ?  0' s A b 1 p L e  
Recovered  2.512.5' = 100%. 
19.5-21.0': CLAYEY SAND: small  - amoun t s  of scat tered gravel: numerous  .. sauds toue  fragments:  highly to weakly 
cemented: severely oxide  s ta ined:  f i ne -  .- gra ined  sand: wet to sa tura ted .  

- 

. 
,4RAPAIIOE FORMATION 

21.0-22.0': SANDSTONE: very l ight  gray  
* -  ( N  8 1 0 )  to l ight gray ( N  7 /0) ;  fine-grain1 d 

sand  (3.0-2.5 0) weakly cemented: poor y -- sorted: highly weathered;  sa tura ted .  

S r m p l o r  C o l l o c t o 4  or / O t h o r  t o r t r  ? o r t o r n o 4  



C o m m r n t r  

t 

/ L l t h o l o g l e  D r r e r l D t l o o  

2 2.0 - 2 4 .O' S AM PL& 
Recovered 2.0i2.0' = 100%. 
SANDSTONE: medium light gray  (N 6 1 0 )  
to vary ing  brown of modera te  brown ( 5  
YR 414) a n d  pale yellowish brown (10 
YR 6 / ? ) ;  slightly c layey to very clayey 
streaks; f ine-grained sand  (3.0-2.5 0) to 
(2.0-1.5 0); massive: moderately oxide  
stained: weakly cemented; highly weath-  
ered; very moist. 

2 4.0 -25 .O' S AhlP L F 
Recovered l . O / l . O '  = 100%. 
24.0-24.2': SANDSTONE: same as  above. 
242-25.0': SANDY CLAYSTONE: oder-  
a te  yellowish brown (10 YR 5/4) to l ight 
brown ( 5  YR 614  a n d  5 YR 516)  to 
brownish gray  ( 5  Y R  4/1) to l ight gray 
( N  7/01: medium plastic; moderately ce- 
mented; blocky; moist. 

25.0-26.0 ' S A M P L E  
Recovered 1.011.0' = 100%. 
SANDY CLAYSTONE: color as s ta ted  
a.bove: medium plastic: moderately ce- 
mented: moist. 

2 6.0 - ? 7.0' S AMP L & 
Center  bit used. 

TOTAL DEPTH: 27.0' 

S r m p l o r  C o l l r c t o d  or / O l h o r  t r r t r  ? o r f o r m o d  

P a g o  4 o r  4 



L G G  
OF 

B O R E H O L E  

Srmpl .8  C0ll.Ct.d .I 

L l t h o l o g l c  D o 8 c r l p t l o n  h O f  ? o r l o r m o d  

4 I I I 

-0 

0.0-2.0' SAiMPLE, 
Recovered 0.4/2.0' = 20%. 
TOP SOIL: silty sand with gravel; dusky 
brown ( 5  YR 2/2); 2.0.-1.3 0 to 0:s-0.0 0 
sized sand with 0.50 mm to 2.75 mm 
gravel and scattered cobbles; weakly 
cemented; poorly sorted; light moist. 

ROCK Y FLATS ALLUVIU31 
- 5  

2.0-4.0 SAM P L E  
Recovered 1.8/2:0 = 90%. 

grayish brown (5 YR 3/2). with . I . j - l . O  0 
sand; gravel of subangular and  angular 
with some subrounded to 3.25 mm; weakly 

2.5-3.8': SAND AND GRAVEL: light 
brown ( 5  YR 6/4) with (1.5-1.0 0) size 
sand 3nd medium brown (5 YR 4/41 
gravel ranging 0.25 mm to 2.75 mrn with 

2.0-2.5': SANDY CLAY AND GRAVEL: 

- 10 cemented; moist. 

some cobbles; weakly cemented; light 
moist. 

4.0-7.0' S A M P L E  
Recovered 0.713.0 = 23%. 

15 SAND AND GRAVEL: same 3s above 
with several small cobbles. 

- 

7.0-9.5' SAMPLE, 
Recovered 0.012.5 = 0%. 
Cuttings indicating a sand with gravel 
and  slightly clayey to clayey, moist. - 
9.5'-10.0' Center bit drill. 

HNu Background = 
0.5. 
O V A  Background = 
0.2. 

I. Ludlum Background 
= o  

N o  readings above 
background. 

m 
P a g o  1 o f  4 



C O G  
O F  

B O R E H O L E  

~ o c a t i o p  Rockv F l a t s  Plant; L a n d f i l l  Area 
C o o r  d i n  a I 0 s  

T o t a l  b o p t k  - 

D r i l l i n g  Company 

Oat. D r i l l o d  

D r i l l l n g  Y o t h o d  

L o g 9 0 4  81 
a.olo*lrt 

B o r r h ' o ~ o .  W 011 N o .  66-87 (cont'd.) 
G r o u n d  S u r f a c o  E l o v o t l o n  

W e t o r  L e v o 1  E n c o u n l o r o d  

s t a t i c  

0 r l l l . r  

b40lp.r 

Or l l l lng  F l u i d  

C o m m o n t r  

/ 
L l t h o l o g l c  D o r c r l p t l o n  

f I I I - 
10.0-17 0' SAM PI& - Recovered  2.012.0' = 100%. 
SAND: modera te  b rown  ( 5  YR 4 / 4 )  to 

I- light brown ( 5  Y R  6 / 4 )  to some not iced 
l ight brownish gray  ( 5  YR 6 i L ) ;  verv 
clayey wi th  some sca t te red  gravel:  s and  
radging  (3.0-2.5 8) with sc i t t e r ed  sand  
(1.0- 0.5 0): gravel  consisting of 0.75 m m  
to sca t te red  2.50 mm: subrounded:  
subangular :  weakly to moderately c e -  
mented: moist. 

- w  12.0-14.5' S A b  LPLE, 
Recovered 2.512.5 = 100%. 
SAND: l ight brown ( 5  YR 5 / 6 )  a n d  ( 5  Y R  
6/4): sand  ranging  (2.5-2.0 0) a n d  (2.0-1.5 .. 0) to (1.5-1.0 0) sl ight ly  c layey with some 
gravel;  3.00 mm gravel  subangular ,  -- subrounded:  moist  to very moist. 

-- 14.5-17.0' SAMPLE, 
Recovered 2.512.5 = 100%. 
14.5-15.8': SAND: modera te  brown ( 5  Y R  
4 / J )  with s a n d  (2.5-2.0 0); gravel  1.50 mm 
to 2.55 mm; clayey wi th  sca t te red  gravel:  
weakly cemented:  very moist to wet a t  
15.5-15.7'. 
15.8-16.8': SANDY CLAY: pale yellowish 
brown (10 Y R  6 / 2 )  to brownish gray  ( 5  - -  YR J/1) sand  (3.0-2.5 0): poorly sorted: 
moderately cemented: moist. 

-9 16.8-17.0': SAND: moderate  yellowish 
brown (10 YR 5 / 4 )  sand  ranging (1.5-1.0 -- 0) with  some sca t te red  larger  particles:  
moist to very moist. 

-- 
ID 

t 

S r m p l o r  C o l l o c t o d  or / O t h o r  t a r t r  C o r f o r n o d  



L O C ~ I I O ~  Rockv F l a t s  Plant; Landflll Area B o r e h o l e  W O I I  M O  66-87  ( c o n t ' d . )  

C O O f d l n b l @ *  G r o u n d  S u r t a c e  E l e v r l l o n  

T o l a 1  O a p t h  W a t e r  L e v e l  E n c o u n t e r e d  

S t r t l c  

D r l l l l n g  C o m p a n y  0 f I I I . f  

H e l p e r  0110 0r111od 

Dr l l l lng  M o t h o d  D r l l l l n g  F lu10 

17.0-18.0' SAMPLE. - I 

Recovered 1.0/1.0 = 100%. 
17.0-17.8': SAND: pale yellowish brown 
(10 YR 6 / 2 ) :  fine-grained sand (3.0-2.5 0) 
s li g 11 t 1 y y oor I y 
sorted: wet. 

c la ye y ; o o u - c e me n t e d; 

A R A P A H O E  FORMATION 

LO99.d BY 
Ooologlrt 

C o m m o n t r  

/ 

t 

I 

17.8-18': CLAYSTONE: moderate yellow- 
ish brown (10 YR 5 / 4 )  to moderate brown 
( 5  YR 4/J): severely oxide stained: f i ne -  
grained sand (3.5-3.0 0): ' moderately 
cemented: low plastic; weathered: very 
moist to moist. 

18.0-19.0' SAb IPLE, 
Recovered 2.3/1.0 = 230'5. 
SANDY CLAYSTONE: light brown ( 5  Y R  
5 / 6 )  to moderate brown ( 5  YR JIJ): fine- 
grained sand (3.5-3.0 0) some noted lieht 
brownish gray ( 5  YR 6/1): medium plas-  
lic: blockv and somewlint Invered: 
severely oxide stained: weathered: 1 e r (  
moist to moist a t  13.5'. 

19.0-20.0' SAMPLE, 
Recovered 1.0/1.0 = 100%. 
SANDY CLAYSTONE: colors as ooted i n  
previous runs; fine-grained sand; blocky: 
medium plastic: remaining severely oside 
stained; weathered: moist. 



~ o c r ~ i o n  Rockv ? l a c s  PLanc;  L a n d f i l l  .;rea B o r ~ n o i o  w o I I  N O  66-87 (cont'd.) 
c o o r a t ? r t r r  G r o u n d  S u r f r c o  E l r v r t l o n  

t o t a l  D o o t h  w r t o r  c r ~ o l  E n c o u n t o r o d  

S t r t l c  

Drl l l lng C o r n p r n y  D r l l l r r  
O a t .  D r l l l o O  

D r l l l l n g  M o t h o d  O r l l l l n g  F l u 1 0  

H 0 l p . r  

/ 
L l t h o l o g l c  O r r c r i p t l o r  

Recovered l . O / l . O  = 100%. 
SANDY CLAYSTONE: as noted in previ- 
ous runs: moderately cemented; highly 
weat hered: moist. 

* -  21.0-22.0' SAMPLE 
Recovered 1.3/1.0 = 130%. -- SANDY CLAYSTONE: liglit brown ( 5  YR 
6 / J )  to pale yellowish brown (10 YR 6 1 2 )  -. to light gray ( N  7 / 0 )  streaked: slightly 

~ sandy: fine-grained sand (3.5-3.0 0): -- moderately cemented: highly weathered; 
highly plastic: moist. 

22.0-23 .O' S A M Y L L  
Recovered l .2 /  1.0' = 1209. 

.. CLAYSTONE: slightly sandy; medium i f  
not highly plastic: moderately cemented: 

.- blocky; highly weathered; moist. 

. TOTAL DEPTH: 23.0'. 



L O G  
O F  

B O R E H O L E  

- ~ o c r t ~ o r r  YOCKV F l a t s  P l a n t ;  L a n d f i l l  Area B o r r h o l o .  W o l l  N o .  6 7  8 7  
c ~ o r d ~ n b t r r  y Irn183 7 8  F 7n f i78 .7  9 G r o u n d  S u r f r c r  E l o v r t l o n  5969 .50 '  
f o t r l  O o p t h  7l.Ln' W r t o r  L o v o l  E n c o u n t o r o d  13 1 '  

s t 8 t l C  7 . 6 8 '  ( L i i i / a a )  
O r l l l l n g  C o m p a n y  Bovles Bros. 0 r 1 1 1 . r  S .  B r a d f i e l d  
0 8 1 0  O r l l l o d  December 3 .  198 7 H 0 l Q . r  P .  Xesa 
O r l l l l n g  Y o t h o d  Hollow Stem Auger O r l l l l n q  F l u l d  J O n P  

L o g g o d  By J. Barr- C h o c k 0 4  B Y  
r 

O o o l o g l r t  M a n r e o r  

C S A R P  m r r a a e r  

Commontr  

5 

10 

15 

31 

9.0-2.0' S A M ' . F  
Recovered 0.5/2.0' - 25%. 
CLAY: d a r k  yellowish brown (10 YR 
4/2); slight HCI reaction; sandy; large 
subrounded pebbles; moist. 

u - 4 . 0 '  S A M L L  
Recovered 1.1/2.0' = 55%. 
2.0-2.7: CLAY: dark reddish brown (IO R 
3/4); contains coarse-grained sand and 
large pebbles; no HCl reaction; moist. 
2.7-3.1': SAND: moderate orange pink (10 
R 7/4); f ine  to coarse-grained; large an- 
gular pebbles; no HCI reaction. 

4.0-6.0' SAMPLE, 
Recovered 1.6/2.0' = 80%. 

, 4.0-4.8': CLAYEY SAND: reddish brown 
(10 R 6/4); angular pebbles; no HCI rcac- 
tion; slightly moist. 
4.8-5.6': SAND: moderate orange pink (10 
R 7/4); no HCl reaction; angular cobbles 
and  pebbles; dry. 

5.0-8.0' S A M P L E  
Recovered 0.9/2.0' = 45%. 
SILTY SAND: grayish pink ( 5  R 8/21; 
small angular pebbles; no HCl reaction; 
dry. 

S r m ~ l o a  C o l l o t t o 4  or / O t h o r  T r r t r  ?orformod 

HNu background - 
0.4. 
O V A  background = 
0.0. 
Ludlum background 
f 0. 

Q.0-7 0': HNu: 2.0; 
OVA: 0.4. 

20-3.1': HNu: 0.3; 
OVA: 0.4. 

4.0-5.6': HNu: 0.8; 
OVA: 2.0. 

60-8.0': HNu: 0.6; 
Ludlum: 0. 

8.0-9.6': HNu: 0.4. 

0 V A back ground: 
1.2. 

J4.1-16.1': HNu: 0; 
OVA: 1.2. 

16.1-17.0': HNu: 0; 
OVA: 1.0. 

17.8-18.8': HNu: 0; 
OVA: 1.0. 

18.8-19.8': HNu: 0.2; 
OVA: 0.8. , 

p a g o  1 O f  3 L U  



L O G  
O F  

B O R E H O L E  

L o c a t l o o  Rockv F l a t s  Plant; Landfill Ares. 8 o r O h 0 1 0 .  w O I I  H O .  67-87 (cont'd.) 
C o o r d i n r l o r  G r o u n d  Surface E l o v a t l o n  

T o t a l  b o p t h  

Orl l l lng C o m p a n y  

0110 O r l l l o d  

Or l l l lng Y o t h o d  

Loggod B y  
a o o l o q l r t  

/ 
L l t h o l o g l c  O o r c r l p t l o n  

py *'2 

LO- 10.0' S A M P L E  
2- Recovered 1.6/2.0' = 80%. 

8.0-9.1': SAND: moderate yellowish brown -- (10 Y R  5/4); coarse-grained to Cine- 
grained; angular pebbles; no HC1 reaction; -- moist. 
9.1-9.6': CLAY: pale olive (10 Y 6/2); 

*- dense; slightly sandy; no HCI reaction; 
slightly moist. - 
10.0-17 0 SAMP1.L -- Recovered 2.0/2.0' = 100%. 
10.0-11.5': CLAY: same as above except 
pockets of caliche and  slight oxidation; 
moist. .. 11.5-12.0': CLAY: moderate reddish 
orange (10 R 6/6); slightly more sandy -- then upper clay; moist. 

Total  depth measured a t  12.1'. 
Adjust depth. 

- 
.- 12.1-14.1' S A M P L E  

Recovered 2.2/2.0' = 110%. -- SAND: pale olive (10 Y 6/2) stained mod- 
erate yellowish brown (10 YR 5/4); some .- clay; wet. 

* -  J4.1-16.l'SAM P L L  
Recovered 1.3/2.0' = 65%. 
SAND: light bluish gray ( 5  B 7/1); stained 
with dark  yellowish orange (10 YR 6/6); 
coarse-grained sand; high amount of clay; 
slightly moist. 

* -  

-- 
J 6. I - 17. I '  S A M P L E  
Recovered 0.9/ 1.0' = 90%. 
16.1-16.4': SAND: same as above. 

S a m ~ l o r  C o l l o e t o d  or / Othor  t o r t .  P o r t o r n o d  



~ o c r t ~ o r r  Rock\, F l a t s  Plant; Landfill Area 8 o r a h o t r  W ~ I I  n o  67-87 (cont'd.) 
c o Q r d I n a-t 0 0 G r o u n d  S u r f r c o  E l r v r t l o n  

T o t a l  D e p t h  W r t o r  L r v o l  E n c o u n t o r 0 6  

S t 8 t l C  

D r i l l i n g  C o m p a n y  D r I I I o r  

O a t .  D r l l l ~ 6  M0lp . f  

D r l l l l n g  Y o l k o d  D f l l l l n g  C l u l d  

Commonta  

/ 
L l t h o l o Q l c  O o s c t l p t l o n  

I 

+ + '  ARAPAHOE FORMATION 

-- 16.4-17.0': CLAYSTONE: light gray (N 
7/0); coal; dense; moist. 

Total depth measured 17.8'. 
Adjust depth. 

-- 
'- 

17.8-18.8' SAMPLE 
Recovered 1.8/1.0* = 180%. 
CLAYSTONE: same as above except .- stained with light brown ( 5  YR 5 /6 ) ;  
blocky structure; moist to dry. 

18.8-19.8' S A M P L L  -- Recovered 0.4/1.0' = 40%. 
CLAYSTONE: same as above. - 
19.8-21.3' SAMPLE, 

= =  Recovered 2-2 /13  = 147%. 
CLAYSTONE: same as above. 

I 

TOTAL DEPTH: 21.4'. -- 

i 
- I I 

S r m p l o s  C o l l o c t o 4  or / O t h o r  t o r t r  P o r t o r n o d  

pago-  o f  



S r m p l o o  C o l l o c t o d  or 
O t h o r  t o r t 8  C o r f o r m ~ d  / 

L O G  
O F  

B O R E H O L E  

--%KZ-i@ 
? I a n [ :  Landfill Area B o r . h o l ~ /  W 0 1 1  W O .  

I... r L o c r t i o a  3 0 c x .  . l a t s  
C o o r d i n r ~ r r  40163.59 E 20680.82  G r o u n d  S u r l r c o  E l o v r t i o n  

T d t r l  0.pt I l  2 0 . 0 '  W a t o r  L o v o l  E n c o u n t o r o d  - 5 '  

D r l l l l n g  C o m p a n y  Bovles Bros. 0 r 1 1 1 . r  S .  Bradfield 

. .  

S t 8 t l C  6 . 7 7 '  w w a m  

H o l p o r  E. Y e s a  o a t .  Orl1l.d Derp&pr 4 -  1987 

L0gQ.d 8V J ,  Bacchu S 
Orl l l lng M o t h o d  H a l l o w  Stem. h p ~ r  D r l i l l n g  F l u l d  Yone 

C h o c k o d  B y  
O o o l o ~ l r t  a l t o  M r n r a o r  

C E A R P  M a r a g o r  
C o m m o n t r  

L l t h o l o g l e  D o o c r l p t l o n  

\ 

0.0-1.1': GRAVEL: dark  yellowish brown 
(10 YR 4 / 2 )  a n d  dusky brown (10 Y R  

to subrounded: caliche: moist. 
1.1-1.8': CLAY: moderate reddish brown 
(10 YR 4/6)  with da rk  yellowish brown 
(10  YR 4/2); contains roots: angular peb- 
bles: slight HCI reaction; dense: moist. 

I .2/2): clay. silt. and  sand: gravel is angular 

2.0 -4.0' SAMP L& 
Recovered 0.8120' = 40%. 
CLAY: same as above except no HC1 reac- 
tioq and  more sandy. 

- 

4.0-6.0 SAM 

SAND: light brown ( 5  YR 5/6);  coarse: 
angular: pebbles and  silt; n o  HC1 reaction; 
dry,  moist in shoe. 

Total depth measured 7.8'. 

Recovered 1.3/2.0' = 6570. 
SAND: same as above except chunks of 
bedrock: moist  to very moist a t  the 

HNu background - 
0.2. 
O V A  ,background = 

Lu d l  u m bac k ground 
= 0. 

1.4- 1.8. 

9.0-1.8': HNu: 0; 
OVA: 1.7. 

2.0-2.8': HNu: 2.1; 
OVA: 1.5. 

4.0-4.7': HNu: 0; 
OVA: 1.4. 

5.0-6.8': HNu: 0.4; 
OVA: 0.1. 

7.8-9.1': HNu: 0.2; 
OVA: 1.8. 

9.8-11.8': HNu: 0; 
OVA: 7.0.' 

12.0-13.0': HNu: 0; 
OVA: 1.0. 

.E: HNu: 0; 14.0-15 
OVA: 1.2. 

ls 9-16.9': HNu: 0; 
OVA: 0.8. 

OVA: 0.8. 
1 6 . 9 - u :  HNu: 0: 



L O G .  
' OF 

B O R E H O L E  

~ o e a t l o n  Rockv Flats Plant; Landfill Area B o r o k o l o / ~ o l l  No.  68-87 (cont'd.) 
C o o r d l n a t o r  G r o u n d  S u r f a c o  E l o v a t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t 8 t l C  

Drll l lng Company D r I I I o r  

0.10 Dr l l lod  H o l p o r  

Drl l l lng Mothod Or l l l lng  Fluld 

Loggod B y  
G o o l o g i 8 t  

CEARP Managor  

C o m m o n t i  

/ 
Lithologic 0 0 8 t f l p t l O n  

/ / / 

I 
I - 

1 :  

t 

9.8- 11.8' SAMPLE, 
Recovered  2.21 2.0' = 110%. 
9.8-10.05': SAND: same as  above. 
10.05-11.15': SANDY CLAY: pale  olive (10 
Y 6 / 2 )  s t a ined  w i t h  light brown ( 5  YR 
5 / 6 ) ;  mica; coal: quartzi te :  no €IC1 
reaction: moist. 
11.5-11.8': SAND: d a r k  yellowish or;lnIp? 
(10 YR 6 / 6 1 :  coarse angular  qua r t z i t e  
cobbles: sand gra ins  a re  v e r y  ;1i ieular:  I fe ldspar:  w e t .  

_ _  Tota l  depth  measured 12.0'. 
Adjus t  depth.  - 
J' 0-14.0' SAhlPL& 
Recovered  1.012.0' = 50%. 
SAND: same a s  above. 

J, 4.0- 16.0 ' SAMPLE, 

14.0-1.5.3': SAND: same as above. 

-- 
-- Recovered  1.812.0' = 9070. 

-- 
A R A P A H O E  FORMAT ION 

15.3-15.5': SANDSTONE : l ight  g ray  (N -- 
7/0) :  some clay;  subangular :  clean sand: 

I moist to wet. 
15.5-15.8': CLAYSTONE: l igh t  g ray  (N -- 7 / 0 )  s ta ined  w i t h  d a r k  yellowish orange  
(10 Y R  6 / 6 ) ;  blocky s t ruc ture ,  s l i g h t l y  -- moist to dry .  

-- Tora l  depth  measured 15.9'. 

-- 

Adjus t  depth .  

t 

S a m p l o r  C o l l o e t o d  or  / O t h o r  t o r t 8  Por lorrnod 

19.0-20.0': HNu: 0; 
OVA: 0.4. 



L O G  
O F  

BOREHOLE 

~ o c a t l o n  Rockv Flats P l a n t ;  Landfill Area 8 0 r o h o l o / W o 1 1  N o .  68-87 (cont'd.) 
C o o r d l n r t o s  G r o u n d  S u r i r c o  E l o r r t l o n  

T o t a l  D o p t k  W r t o r  L o v o l  E n c o u n t o r o d  

S t 8 t l C  

Dr l l l lng C o m p a n y  D r I I I o r  

Dot.  DrIIIod H o l p o r  

Orl l l lng  Y o t h o d  D r l l l l n g  Fluld 
Loggod B y  C h o c k o d  81  

G o o l o g l r t  S i t .  Managor  

C E A R P  Yanagor  
C o m m o n  8 

I , / 

u.9-16.9' S A M P t E  
Recovered 1.2/1.0' = 120%. 
C L A Y S T O N E  light o l ive  gray ( 5  Y 5 1 2 ) :  
s t a i n e d .  with dark yel lowish orange (10 
Y R  6/6) a n d  light brown ( 5  Y R  5 / 6 ) ;  
blocky structure; coal: moist. 

L 

16.9-18.9' SAM P L L  -- Recovered 1.6/2.0' = 80%. 
CLAYSTONE: same as  above. 

Total depth measured 19.0'. 
4. 

-- Adjust depth. 

-- 19.0-20.0' SAMPLE 

-- Recovered 1.5/1.0' = 150%. 
CLAYSTONE: same as above but sl igllt lv . sandy; moist. 

TOTAL DEPTH: 20.0'. - 
4- 

-- 
m 

. 
- 

-L 

S r m g l o r  C o l l o c t o d  or 
O t h o r  t o r t s  P o r t o r m o d  / 

i 

a 

a 



L O G  
O F  

B O R E H O L E  

~ o c a t r o o  Rockv F l a t s  Plant; Landfill .Area B o r r h o l o  W o l f  N O .  - 
C o o r d ~ n r i o s  3 3 9 5 8 8 . 0 9  E 21098.79  G r o u n d  S u r f r c o  E l o v r t l o n  5 9 6 6 . 3 0 '  
T o t a l  0 0 p t h  1 7 . 0 '  w i t o r  L 0 v . l  E n c o u n t o r o d  None 

S t a t t c  7 . k O '  (4 /11 /88)  
O f l l l l n g  C o m p a n y  Bovles Bras. o r i i i o r  S .  B r a d f i e l d  
0.10 D r l l l o d  December 1 4 ,  1987 H ~ I ~ ~ ~  R .  P a r k e r  
Dr l l l lng  Y o t k o d  Hollow S t e m  Auger O r l l l l ~ g  F l u l d  ,I. 

Common18 

ROCKY FLATS A L L U V I U M  

0.0-2.0' SAMPLE, 
Recovered  0.9/2.0' = 45%. 
CLAYEY GRAVEL: dusky brown ( 5  YR 
2 / 2 )  to  modera te  brown ( 5  YR 414): 
sl ight ly  sandy;  cobbles: g rave l  0.25 mm to 
2.25 m a :  angu la r  a n d  subangular:  
modera te ly  cemented:  dense: moist. 

2.0-4.0' S A M P L E  
Recovered 1.8/2.0' = 90%. 

modera te  b rown  ( 5  YR 4/4); f ine  a n d  
medium-gra ined  s a n d  ranging  (2.5-2.0 0) 
up to  (0.0-0.5 0) wi th  1.25 mm gravel, 
angu la r  a n d  subangular :  sca t te red  gravel: 
modera te ly  cemented: poorly sorted: 
moist. 
2.8-3.8': SAND AND GRAVEL: l ight 
brown ( 5  YR 6/4) to vary ing  pale  yellow- 
ish brown (10 YR 6 / ? ) ;  s a n d  ranging  (3.0- 
2.S 0) to (OS-0.0 0): sca t te red  gravel 
ranging  0.25 mm to 1.75 rnm: gravel  
angu la r  a n d  subangu la r  a n d  f ew sub- 
rounded:  poorly sorted: weakly cemented: 
l ight moist. 

2.0-2.8': S A N D Y  CLAYEY GRAVEL : 

J . 0 - 6.0' S A hi P LE 
Recorded  0.8l2.0'  = JOWO. 
GRAVELLY SAND: light brown (5 YR 
6 / J )  to  va ry ing  modera te  brown ( 5  YR 
4/4): s a n d  (3.0-2.5 0) to (0.0-0.5. 0): 1.25 
m m  sca t te red  gravel  subangular ,  sub- 
rounded.  a n d  angular :  poorly sorted; 
weakly cemented: l ight  moist. 

HNU Background=l.O 
OVA Background=O.t 
Lud lum Back-  
gr o u n d=O. 

N o  readings above  
background.  

a 



L O G  
OF 

B O R E H O L E  - 

-- 

-- 

L o c a t l o n  

C o o r d l n a t . 8  

T o t a l  D o p t h  

Rockv F l a t s  p- ill Area 

4 - 0- 8 .O' SAMPLE, 
Recovered 0.7/2.0' = 35%. 
SAND: l i gh t  b rown ( 5  Y R  6 / 4 )  s a n d  r n n p -  -- iug  (2.5-2.0 0) to (0.5-1.0 0): sca t te red  
grave l  0.25 mm to 3.50 mm: angular  a n d  
subangular :  poorly sorted; weakly 

.- cemented: l ight.  moist. 

-- 10.0' SAMPLE. 
Recovered  O.O/?.O' = 0%. 

- D  Cut t ings  ind ica te  c layey sand  wi th  some -- gravels. 

l O . O - l ?  0' SAMPLE, - 
Recovered 0.014/ 2.0 = 0.1270. 

measur ing  4.25 mm; subrounded.  
-- Sample  re ta ined  as  a large size grave l  

- 
12.0-14.0' S A M P L E  

- -  Recovered 2.0/2.0 = 100%. 
12.0-13.5': CLAYEY SAND: modera te  
b rown  ( 5  YR 4 / 4 )  to vary ing  l ight b rown  
of ( 5  Y R  5 / 6 )  to  ( 5  Y R  6/4) sand: f ine -  

=- gra ined  (3.0-2.5 0) a u d  (2.5-2.0 0); poorly 
sor ted,  weakly cemented; moist. -- 

- A R X P .4 II 0 E F 0 RMA T IO N 

-- 13.5-14.0': CLAYEY SANDSTONE: pale  
yellowish brown (10 YR 6 / 2 )  to d a r k  -- yellowish orange  (10 YR 6 / 6 )  to l igh t  
gray ( N  7 / 0 )  st reaked:  gra in  size (2.5-2.0 -- 0); subrounded  a n d  rounded:  severely 
oxide  stained: massive; poorly sorted: -- highly weathered; moist. 

Orl l l lng C o m p a n y  

Oat.  Dr l l lod  

Orl l l lng Mothod 

Loggod B y  
Goolog is t  

B o r o h o l o /  W 0 1 1  N O .  - 
G r o u n d  S u r t a c o  E l o v a t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  

O r l l l o r  

H o l p o r  

O r l l l l n g  F lu ld  

C h o c k o d  B y  
Si t .  M a n a g o r  

C E A R P  Managor  
C ommont s 

Lithologic O o s c r l p t l o n  
Samplos  Colloetod or 

Othor  t o r t s  P o r l o r m o d  / 
/ / / 



L O G  
O F  

BOREHOLE - 

. 

Location Rockv F m  1 r -  T.andfrl3. * Area B o r o h o l o /  W 011 N O .  - f r n n r ' d  1 

Coordinator G r o u n d  S u r f r e .  E l o r a t l o n  

T o t a l  D o p t h  W a t o r  L o r 0 1  E n c o u n t o r r d  

S t a t i c  

Orl l l lng C o m p a n y  D r l l l o r  

Orllllng Y o t h o d  D r l l l l n g  Fluld 

Oat .  Drlllod H0lp.r 

-- Recovered 2.0i2.0' = 100%. 
CLAYEY S A N D S T O N E  varying brown - -  and gray as noted i n  previous run; con- 
tinued severely oxide stained; f ine-  _- grained sand (2.5-2.0 8); massive: 
moderately cemented; moist. 

.- 16.0-17.0' S A M P L E  
Recovered 1.0/ 1.0' = 100% .- S A N D Y  CLAYSTONE: medium dark gray 
(N 4/0): slightly weathered: f ine-grained -- sands: massive: low plastic: blocky: mod- 
erately cemented: with thin oxide  ( F e )  -- streaks noted: moist. 

-- TOTAL DEPTH: 17.0' 

L o g g o d  By 
Goologlrt  

C h o c k o d  B y  
S l t o  M a n a g o r  

C E A R P  Managor  
Commontr  

/ I 

S a m e l o r  C o l l o o t o d  or 
h o r  T o a t r  Por formod 

t i 

a 

a 



L O G  
O F  

B O R E H O L E  

L O C ~ I I O ~  3ockv F l a t s  P l a n t ;  L a n d f i l l  .\rea ~ o r o h o i o  W O I I  N O .  71-87 
C o o r d i n a t o r  N 40339.90 E 20991.74 G r o u n d  S u r l a c o  E l o v a f l o n  5963 .39 '  
t o t a l  0 0 p t h  1 8 - 5 '  W 8 t . r  L O V O I  E n c o u n t o r o d  5 . 0 '  

S t a t i c  4 . 6 2 '  ( L / l l ' / 8 8 )  
Orl l l lng C o m p a n y  Bovles Bros.  0r111.r S .  B r a d f i e l d  
O a t 0  D r l l l o d  December 10, 1987 ~~l~~~ K .  P a r k e r  
Orll l lng Y o t h o d  Hollow Stem Auger O r l l l l n g  F l u l d  None 

C o m m o n t r  

S a m o l o r  C o l l o c t o d  or  / O t R o r  T o r t s  ? o r f o r n o d  

/ 
L l t h o l o g l c  O o r c r l p t l o n  

SOIL: 
angular pebbles; sand; caliche; moist. 

grayish brown ( 5  YR 3/2); roots; 

Recovered 1.1/2.0' = 55%. 
CLAYEY SAND: yellowish gray ( 5  Y 
7/2); high amount of caliche; angular 
pebbles of quartzite and igneous rock; 
contains chunks of clay bedrock; slightly 

4.0- 5.0' S A MP L E. 
Recovered 0.6/1.0' = 60%. 
CLAYEY SAND: same as above except 
less clay and much more caliche. 

No recovery; drilled with center bit. 

orange (10 YR 6 / 6 ) ;  clasts of quartzite; 

Total depth measured 9.0'. 

P a 9 0  o f  L 

0 V A back gr o u n da0.7 
H N u b a c k gr o u n da0.4 
N o  readings above 
background. 

I 



L O G  
OF 

B O R E H O L E  

B o r e h o l o / W e l l  N o .  71-87 (cont'd.) ~ ~ ~ ~ t l ~ ~  Rocky Flats Plant; Landfill Area 

C o o r d l n a t e r  

T o t a l  D e p t h  

Dr l l l lng C o m p a n y  

D a t o  Drl l lod 

Dr l l l lng M o t h o d  

L o e e o d  B Y  - -  
G o o l o g l s t  

G r o u n d  S u r f a c e  E l o v a t l o n  

W a t e r  L e v e l  E n c o u n t a r e d  

S t a t i c  

D r l l l o r  

H o l p o r  

D r l l l l n g  F lu ld  

C h o c k o d  By 
Sit. M a n a g o r  

C E A R P  Managor '  
C o m m o n t s  

L i t h o l o g i c  D o s c r l p t l o n  

--I 

i 

t 

-- 9.0- 1 1 .O' SAMPLE- 
Recovered 1.6/2.0' = 80%. -- 9.0-10.2': SANDY CLAY: dark yellowish 
orange (10 YR 6/6); large angular -- pebbles; small angular cobbles; no HC1 
reaction; moist to wet. -- 10.2-10.6': SANDY CLAY: light gray (N 
7/0) stained with dark yellowish orange -- (10 YR 6/6); fine-grained sand; moderate 
HCl reaction: moist. -. 

1 1 .O- 13.0' SAMPLE -- Recovered 1.6/2.0' - 80%. 
11.0-11.4': SANDY CLAY: same as - -  above. 
11.4-13.0': SANDY CLAY: light gray (N -- 7/0); stained with dark yellowish orange -- (10 YR 6/6); angular pebbles of feldspar 
and quartzite; moist to wet. 

13.0- 15.0' SAM PLE. 
-- 
-- Recovered 1.1/2.0' = 55%. 

13.0-13.5': SANDY CLAY: same as 
above. - 
13.5-14.1': CLAYSTONE: light gray (N 
7/0); stained with dark yellowish orange 
(10 YR 6/6); dense; moist. 

15.0-1 7.0' SAMPLE. 
Recovered 1.1/2.0' - 55%. 
CLAYSTONE: same as above except 
contains coal; slightly moist. 

Sampler C o l l o c t o d  or 
O t h o r  T e a t s  P o r l o r m o d  / 



I :  

L O G  
O F  

B O R E H O L E  

C o o r d l n r t o r  

T o t a l  Oopth  

Drl l l lng C o m p a n y  

O r t o  Drl l lod 

Orl l l ing Mothod 

Loggod B y  
G o o l o g l r t  

G r o u n d  S u r t r c o  E l o v r t l o n  

W r t o r  L o r 0 1  E n c o u n t o r o d  

S t 8 t l C  

Dr111.r 
H o l p o r  

O r l l l l n g  F lu ld  

C h o c k o d  B y  
Sl to  M a n a g o r  

C E A R P  M a n a g o r '  

C o m m o n t r  

/ / / 

t 
17.0- 19.0' SAMPLE. 
Recovered 0.6/2.0' = 30%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 18.5'. 

S a m e l o r  C o l l o c t o d  or 
O t h o r  t o r t s  P o r l o r n o d  / 



L O G  
O F  

B O R E H O L E  

L o c a t l o o  ?.ockv F l a t s  P l a n t ;  L a n d f i l l  Area 8 0 r o h 0 1 0 .  W O I I  N O .  77-87  

C o o r d i n a t o r  3 9 4 5 9 . 1 2  E 2 0 8 5 5 . 2 4  G r o u n d  S u r f a c o  E l o v r t l o n  5969 .11' 
T o t a l  O o a t h  1 5 . 0 '  W r t o r  L o v o l  E n c o u n t o r 0 6  6 . 0 '  

Orlll lng C o m p a n y  B o y l e s  Bros .  0 r 1 1 1 . r  S .  B r a d f i e l d  
O a t .  D r l l l O d  December 1 6 ,  1 9 8 7  ~~l~~~ K .  P a r k e r  
Orll l lng Y o t h o d  Hollow Stem Auger  or1111ng Fluid m e  

S t a t i c  2.13' (&/11/38) 

Commontr  

S r m p l o r  C o l l o c t o d  or 
L i t h o l o g l t  O o r c r l p t l o n  h o r  ~ o r t r  ~ o r r o r r r o d  

ROCKY FLATS ALLUVIUM 

P . O - ~ . O *  SAMPL€- 
Recovered 1.8/2.0' = 90%. 
0.0-0.3': C L A Y  A N D  GRAVEL:  dusky  
b rown  ( 5  YR 2/2); scat tered cobbles: sub- 
angu la r  a n d  subrounded gravel  with 
numerous  roots: moderately cemented;  

5 - 
orange  (10 Y R  7 / 4 )  to some da rk  yellow- 
ish orange  (10 YR 6/6):  sand  (2.5-2.0 0) to 
sca t te red  (1.0-0.S 0); gravel  ranging  f rom 
1.25 mm to  2.75 mm: subangular  a n d  
subrounded:  v e r y  calcareous: weakly 
cemented;  moist. 

2.0-3 '5' SAMPLE. - 10 Recovered  l .O/l .S* = 67%. 

(10  Y R  8 / 2 )  to some d a r k  yellowish 
orange  (10 Y R  6 / 6 )  to light brown ( 5  YR 
5/6) ;  s a n d  ranging  (2.5-2.0 0) to  sca t te red  
(0.5-0.0 0): grave l  ranging 0.25 m m  to 2.25 
mm: subangular ,  subrounded.  a n d  few 
rounded:  weakly cemented; poorly sorted; 
very calcareous: moist. 

3.S-4.0' Center  bit drill. 

SAND A'ND GRAVEL: very pale  orange  

- 15 
4 .O-  6 -0' SA MP u. 
Recovered 1.0/2.0' = 50%. 
S A N D  WITH SCATTERED GRAVEL:  
color as  s ta ted  above: sand  ranging ( 3 . 0 -  

eakly  cemented: poorly 

- 20 

H N u  B a c k g r o u n d 4 . 6  
O V A  Bac kground=l.2 
Ludlum Back-  
ground=O 

9.0-1.x: Read ings  on 
core: H N u  = 5.4: 
O V A  = 4.2. 

9.0-1.8': Direct  h i t  
sample: 72870OOO D H. 

2.0-3.0': Readings  on 
core: H N u  = 0.0; 
O V A  = 1.4. 

29-3.0':  Direct  h i t  
sample: 7287000ZDH. 

4.0-5.0': Read ings  on 
core: H N u  = 1.5; 
O V A  = 0.0. 

4.0-5.0': Direct  h i t /  
upper  contact  sample: 
7287OOOJUC. 

6.0-8.0': Water 
t a b le / con t act  sample: 
72870006WT. 

8.0-10.0': Bedrock 
sa m pl e: 728 70008 B R . 



L O G  
O F  - \  

B O R E H O L E  

~ o c a t l o n  Rockv Flats P l a n t :  Landfill Area B o r o h o l o / W o l l  No. 72-87  (cont'd.) 

-- Recovered 2.012.0' = 100%. 
6.0-6.5': SAND A N D  SCATTERED -- GRAVELS: light brown ( 5  YR 5:6) to 
modera te  brown ( 5  Y R  JlJ): sand  (2 .5 -2 .0  
0) a n d  (1.5-1.0 0): rounded: non-cemented: 
poorly sorted: wet a t  6.0' 

-. A R A P A H O E  FO RMATION 

C o o r d l n a t o s  

T o t a l  O o p t h  

Or l l l lng C o m p a n y  

O a t 0  Orl l lod 

Dr l l l lng M o t h o d  

~ Loggod B y  
G o o l o g l s t  

G r o u n d  S u r f a c e  E l o v a t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

O r l l l o r  

H o l p o r  

D r l l l l n g  F l u l d  

C h o e k o d  B y  
Si t .  M a n a g e r  

C E A R P  M a n a g e r  

I f / / 1 

t 

8.0- 10.0' SAMPLE;. 
, Recovered 2.012.0' = 100%. 

CLAYEY SANDSTONE: varving light 
b brown ( 5  YR 6 / J )  a n d  ( 5  YR 5/61, light 

brownish gray ( S  YR 6/1) ,  a n d  brownish . gray (5 YR 4/1); f ine-grained sand  of  
(3.5-3.0 0) low to possible medium plastic; 
hardened  small  calcite fragments: moder- 
a te ly  cemented: poorly sorted; moderately 

' oxide ( F e )  stained: highly weathered, 
moist. 

. 10.0-1 0' SAMPLE. 
Recovered 0.012.0' = 070. 

S a m p l o s  Collected or 
O t h o r  f o s t s  P o r t o r m o d  / 

J, 3.0- 13.6': Fie Id 
screen readings: 

I H N U  = 0.4 (1.5); , 
OVA = 0.0 (0.0). 

I 

e 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  Rockv Flats Plant: L a n d f i l l  Area ~ o r o h o l o / W e I I  No. 7 2 - 0 7  (cont'd.) 
c o o r d l n i ~ o r  Ground S u r i r c o  E l o v a t l o n  

T o t a l  O o p t k  W 8 t . f  L o v o l  E n t o u n t o r o d  

s t  J t l t  

Orlll lng Company 0 r l l l . r  

Oat .  0r111.d H o l p o r  

Orl l l lng Y o t k o d  D r l l l l n g  F lu id  

Loggod B y  Ckoc'kod B y  
Goologiot  Sit .  YJn8Q.r 

CEARP YJn8g.r 

Commontr  

t 

13.0- 15.0' SAM PLE. 
Recovered 0.612.0' = 30%. 
SANDY C'LAYSTONE: medium gray (N 
S/O):  medium i f  not highly plastic: mod- 
era tely cemented: f ine-grained sand (3.5- 
3.0 0); weathered, moist. t 

TOTAL DEPTH: 15.0'. i ~' 

I 



I - 

LOG OF BOREi--IOLE 

OA nY/DATf/,&? ~ 0 %  /7  -/ q - 4.(1 00RFtIOLE/'M I I FJn. o I ~ 6 0 8 9  
LOCAllnN Rocky f la ts  Plant: Landfill Area C T O J N D  SllRFACE ELEVATIOEI 5993.3' 
COORDINATES N33,332.69 €19,481 76 (RFP) 
TOTAL DEPTH 27.5' STAIIC 20 19' (10/13/8~)  

DRILLING COMPANY Bodes Orolhers URILLING nul0 None 
DATE DRILLED May 8 ond 18. 1989 CIIECKED BY 
DRlLlING ME11100 Hollow Stem Auger SITE MANAGLR 
LOGGED BY R 1. Treat 

COMMENTS 

WA 1€R L E M L  €NCOUNlE RED 19.5' 

@Rl\I.FR K Parker HLLPER A Boday 

GEOLOGIST CEARP MANAGER 
Cry ice was placed down hollow stern mqer startinq at 9.5' to neutralize the methane qases 
encounlered down hole. 

A R l l F l C l A L  F I L L  

0.0-1.5'  SAMPLE. ' 

Recovered 1.211.5' = am. 
CLAYEY GRAVEL: l i g h t  b r o w  (5  YR 5/61. grayish 
b r o w  (5  YR 3/21 and moderate ye l lowish broun (10 
YR S/C); sane sand; gravel (0.10 am t o  C l/2") 
with some asphalt; angular, shangulrr and feu  
subrounded; weakly cemented; poorly c m s o l  idated; 
feu roots; low t o  no p l a s t i c i t y ;  s l i g h t l y  moist. 

1.5-3.5' SAMPLE, 
Recovered 0.25/2.0' = la. 
CLAYEY GRAVEL: same as above. 

3.5-5.5 '  SAMPLE, 
Recovered 1.3/2.0' = 65%. 
CLAY AND GRAVEL: dusky brown (5  YR 2/21; pale 
brown (5  YR 5/21 and sane l i g h t  brom (5  YR 5 /6 ) ;  
trash consis t ing o f  d c h i p ,  dry wall ,  plywood 
chips; fim- and d i m - g r a i n e d  sand; gravel (0.20 
mn to  3.25 mn);  weakly consolidated; fmn-plastic; 
medim s t i f f ;  moist. 

HNU Background: 0.0 
OVA Background: 1 .O 

Explosimeter was used 
during the d r i l l i n g  of 
t h i s  boring. 

All  r e d i n g s  on cut t ings,  
in  breathing zone, on 
core, and in augers: 0.0; 
mlcss  otherwise noted 
below. 

OVA uas o f f  scale in the 
augers and breath ing zone 
dur ing the e n t i r e  
d r i t l i n g  e f f o r t .  

' T R I P  BLANK SAMPLE 
tB0508898 

0.0-1.2' SAMPLE 
( v a s  only) 
L F I I I ~ ~ O O O ~  

0.0 - 6.0 ' SAMPLE 
L F 0 1 8 9 0 0 0 6  
L F 0 1 8 9 0 0 0 6 F B  

3.5-6.8' SAMPLE 
(VOAe only) 
L F O 1 8 9 0 5 0 5  

4 PAGE I OF 
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5 . 5 - 7 . 5 '  SAMPLE. 
Recovered 1 . 2 / 2 . 0 '  = 60%. 
CLAY Y I T H  SANDY GRAVEL: & s k y  brocn ( 5  Y R  5 /21;  
pale brow ( 5  YR 5 /21:  WJOd f ragnots ;  pepr; 
asphalt and gravel (0.25mn to 1.75 mn); very fine- 
grained sand (3.5-3.0 phi); w a k l y  c m t e d ;  
poorly consolidated; s t i f f ;  Lou p las t ic i ty ;  moist. 

7 . 5 - 9 . 5 '  SAMPLE. 
Recovered 0.2/2.0' = 10%. 
CLAY Y I T H  SANDY GRAVEL: same as above. 

Mote: 9 . 5 - 1 0 . 5 ' :  D r i l l e d  u i t h  center b i t .  Mo 
saaple recovery. 

1 0 . 5 - 1 1 . 5 '  SAMPLE. 
Recovered l . O / l . O '  = 1ooX. 
LANDFILL DEBRIS: grayish black (N Z / O )  t o  dusky 
brow (5  YR 2/21; paper; uood; s- scattered 
gravel (0.25 mn); angular t o  suburgular. 

1 1 . 5 - 1 3 . 5 '  SAMPLE. 
Recovered 1.5 /2 .0 '  = 75%. 
LANDFILL D E B R I S :  s a m  as above; gravel ly  c lay  u i th  
glass; uire; yood and paper. 

6.0- 12 .O' SAMPLE 
LF01890612 

7 . 5 -  7.7' SAMPLE 
. ( V U S  only) 

LFO 1 8 9 0 7 0 9  

1 0 . 5 - 1 1 . 5 ' :  Reading on 
core: 
OVA: 75 

11.5-13 .5 ' :  Readings on 
core: 
OVA: 5 5  
HNu: 4.5 

1 1 . 5 - 1 3 . 0 '  SAMPLE 
(VOAS only) 
LFO1891214 

1 2 . 0 - 1 5 . 7 '  SAMPLE 
L F 0 1 8 9 1 2 1 8  



KLL NO. 8106083 LOG OF BORUIOLE PAGE .T OF 4 

15.5-17.5' SAMPLE. 
Recovered 0.2/2.0' = 10%. 
CLAY: -rate brom ( 5  YR C / C )  t o  gray ish brown 
(5  YR 3/21: sane wood; low p l a s t i c i t y ;  w e k l y  
carrmted; m i s t .  

17.5-19.5' SAMPLE. 
Recovered 0.2/2.0' 8 10%. 
CLAY: pa le  brow (5  YR 5 /2 )  t o  grayish brown ( 5  YR 
3/21; somc gravel; ueakly cmmted;  poorly 
consolidated; low p l a s t i c i t y ;  m i s t .  

7 ~ _-- 
ROCKY FLATS A L L W r C m  - - ._ 

19.5-20.5' SAMPLE. ,.:/' 
Recovered 1.2/1.0' = 120%. 
CLAYEY SAND AND GRAVEL: pale y e l l w i s h  brwn (10 
YR 6/21 t o  dark ye l lou ish orange (10 YR 6/61: 
severely oxide stained; viry f ine-gra ined (3.5-3.0 
phi) t o  f i m - g r a i n c d  (2.5-2.0 phi)  sand ;gravel 
(1.25 mn t o  1.75 mn); subrovded; rornded; weekly 
cemented; very m i s t  t o  moist. 

20.5-21.5' SAMPLE. 
Recovered 1.0/1 .O' = 100X. 
CLAYEY SAND AM0 GRAVEL: dark yetkwish  orange (10 
YR 6/6) t o  l i g h t  brow (5  YR 5 / 6 ) ;  gravel (1.25 mn 
t o  2.25 mn); subangular; subrounded; f inc-gra ined 
(2.5-2.0 phi) t o  coarse-grained (1.0-0.5 phi) 
sand; weekly cemnted;  poorly consolidated; mcdiun 
dense; severely oxide s ta ined; .mis t .  

13.5-15.5': Reading on 
core: 
HNU: 2.5 
15.5-17.5': Readings on 
core: 
HNu: 1.8 
OVA: 3.0 

15.5-15.7' SAMPLE 
( v a s  only) 
LF01891618 

17.5-21.5' SAMPLE 
LF01891822 

19.5-20.5': Reading on 
core: 
OVA: 2.4 

19.5-20.5' SAMPLE 
(VOAS only) 
LF01892021 

20.19' 



e 

! 

21 .5 -23 .5 '  SAMPLE. 
Recovered 2.0/2.0 '  = 100%. 
21.5-22.7 ' :  CLAYEY SAMD AM0 GRAVEL: S- I S  abave. 

ARAPAHOE/LARAMIE FORMATION 

22.7-23.5 ' :  CLAYSTONE: pale ycllouish b r w n  ( 1 0  YR 
6/2) ;  l i g h t  - o l i v e  gray (5  Y 5/2); massive; 

mous; m e d i a  p las t ic i ty ;  d i m  hard; 
h s z t t y  oxide staimxi; m i s t .  

23.5-25.5 '  SAMPLE. 
Recovered 2.W2.0'  = 1OoX. 
CLAYSTONE: s m  as above; severely oxide stained 
a t  23.5-2&.5' ,  then moderately to s l i g h t l y  stained 
in  Lower run; mediun gray ( M  5/0) t o  d i m  dark 
gray ( N  UO). 

25.5-27.5 '  SAMPLE. 
Recovered 1.W2.0'  = 90%. 
SANDY CLAYSTONE: sane as above; mre S a d ;  
s l i g h t l y  moist. 

TOTAL DEPTH = 27.5 '  

21.5-23.5 '  SAMPLE 
(VOAS only) 
LFOl89222G 

22.7- 27.3' SAMPLE 
LF01892327 
Lf01892327D 

23.5-25.5 '  SAMPLE 
( v a s  only) 
LFOl892C26 



LOG OF BOREHOLE 

OA BY/DATE 64 A o n - m c  / 2 - I(, - G,) 
LOCATION * ,  Flaw- 
COORDINATES ~3g.552.08 ~ 2 ~ 7  58 [RV) WATER L E M L  ENCOUNTERED 185' 
TOTAL DEPTH 45.0' STATlC 22.88' (09/27/89) 

DRILLING COMPANY eo\Aes flrothers DRILLING RUlD hlhna 

DATE DRILLED mu 74 - 75 i w t q  
DRILLING MEMOO -T SITE MANAGER 
LOGGED BY y p .  

BOREHOLE/KLL NO. 9 3 n c ; u s .  
GROUND SURFACE ECEVAnON 5'384 5' 

DRILLER K Parker HELPER R. Orr 

CHECKED BY 4. A' f!h wr'mx- 

CEARP MANAGER 
%GIST . .  COMMENTS f i v  ice wns in the cp~ger to I* the on methnne qflq d n ?  

frnm thP wlls 

h 

SAMPLES COLLECTED ' c 
I& 

o_ Y LITHOLOGIC DESCRIPTION OR OTHER TESTS 
v 

Q I I  
PERFORMED 

r c L  
0, 4 -  X W  
% 3 5  S E  - 

1.0-3.0' SAMPLE. 
Recovered 1.1/2.0' = 55%. 

ARTIFICIAL F I L L  

0.0-1.0 '  SAMPLE 
Recovered 0.3/1.0' = 30%. 
SAND AND CLAY: moderate ye l lowish-  brown (10 YR 
5/61: some 1 t o  2 un gravel ;  fine- t o  very coarse- 
grained sand; poor so r t i ng ;  angular; quartzose; 
n o n - s t r a t i f i e d ;  .unconsol idated; non-cemented; 
loose; dry.  

GRAVELLY CLAYEY SAND: moderate ye l l ow ish  brown (10 
YR 5/L); f i n e -  t o  ve ry  coarse-grained sand; 1 t o  2 
cm gravel; poor sor t ing;  angular t o  subangular; 
quartzose; n o n - s t r a t i f i e d ;  unconsolidated; non- 
cemented; loose; dry. 

3.0-4.0' SAMPLE. 
Recovered O.2/1.0' = 20%. 
SANDY GRAVELLY CLAY: p a l e  ye l l ow ish  brown (10 YR 
6/21: f i n e -  t o  coarse-grained sand; .2 t o  7 cm 
gravel  t o  t r a c e  pebbles; poor so r t i ng ;  subangular; 
quartzose: n o n - s t r a t i f i e d ;  unconsolidated; non- 
cemented; mediun dense t o  loose; dry. 

4.0-6.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY GRAVELLY CLAY: moderate ye l l ow ish  brown (10 
YR S I C ) ;  f i n e -  t o  ve ry  coarse-grained sand; 1 t o  5 
cm gravel; poor sor t ing;  subangular; g r a n i t e  a n d  
qua r t z i t es ;  n o n - s t r a t i f i e d ;  d e r  a te  1 y 
consolidated; s t i f f ;  low p l a s t i c i t y ;  s l i g h t l y  
catcareous; moist .  

HNu Background: 0.0 
OVA Background: 0.0 
Explosimeter Background: 
0.0 

A l l  readings on cu t t i ngs ,  
in  breath ing zone, on 
core, and i n  augers: 0.0; 
unless otherwise noted 
below. 

T R I P  BLANK SAMPLE 
T8052C898 

0.0-2.0' SAMPLE 
(VOAs on ly )  
LFO289BROOO2 

0.0-2.1' SAMPLE 
LFO289BR0003 

- 3.0': Readings in  Auger: 
OVA: 200 
Explosimeter:  1% LEL 
Reading on Core: 
OVA: 1.0 

T R I P  BLANK SAMPLE 
780525898 

3.0-9.0' SAMPLE 
Lf0289BR0309 . 



h 

W 
E. 1 - 0  

LITHOLOGIC DESCRIPTION 
S A W  fS  C f l l  I ECKD 

OR UiHtR 1ESIS 
IJERFORMED 

6.0- 8.0‘ S A n P l L  
Recovered 1.4/2.0’ = 70%. 
U W O Y  GRAVELLY CLAY: u above; e r a t o  
yellcuish b r a n  (10 YR 5/41: -rate o l i ve  b r a n  
(5 Y 4/41: h r a t e  rcddish bran (10 YR 4/61; 1 
t o  8 a gravel. 

8.0-10.0’ SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
U Y O Y  GRAVELLY CUI: s- aa above; mderate 
ye l lou i rh  brarn (10 YR 5/41 to black ( W  l/O); 1 to 
4 m gravel; uood; p las t i c  a d  r t a l  debria. 

R O m  FLATS ALLUVIUM 

10.0-12.6’ SAMPLE, 
Recovered 2.0/2.0’ = 1001. 
CLAYEY UYD: grayish green (10 61 5/21 to 
y.llouish gray (5  Y 7/21; 900. i r o r r o x i d e  stain--  
dark yel louish orange (10 YR 6/61: fine- t o  
coarse-graind a d ;  1 t o  2 cm gravel: poor 
sorting; s&mgular; qmrttoae; slightly 
s t r a t i f i e d  t o  lminated; modcratety conrolidated; 
w a t l y  comnted; modi- h e ;  Lou plast ic;  m is t .  

R8cover.d 2.0/2.0’ = 100%. 
CLAYEY SAND: l ight b r a n  (5  YR 5/61; f ine- t o  very 
coarse-grainad sand: trace 1-2 an gravel; poor 
sorting; ohangular; qartzosc lenses t o  non- 
s t ra t i f ied ;  mderately consolidstcd; wakly  
canmted; medium dense; Lou plastic; i ron-ox ide 
staining; moist. 

12.0-1C.O‘ SAMPLE, 

I 

6.0-6.0’ SAMPLE 
( v a s  only) 
LFO289BR0406 

6,o’: Reedings in Auger: 
OVA: 1000.0 
Exp los ia te r :  100% LEL 
Reading on cutt ings: 
OVA: 10.0 

8.0-10.0’ UWPLE 
(VOAS only) 
LFO289BUo810 

12.0-14.0’ W C E  
(-8 only) 
Lf0289BR1214 



14 

I3 

15-- 

16.0-16.0' S M P l E ,  
Rocovared 1.7/2.0' = 85%. 
CLAYEY W: 08 m; dark y e l l w i s h  orange 
(10 YR 6/61 t o  dark yel louirh b r a n  (10 YR 4/21; 
t a r  to m p t a s t i c ;  d i m  dome t o  h e .  

- - ,  . 
, I ,.' -- - ., . . .  . '  

- - -' / .,.e '/ 

v.. < 
- - - ,  . .  ,' ,/ 

/ : 

- -  - - - -  
- - .  - -- --./ / .,' - - -  - -  +/,.."/'- ~~~ ~ ~ ~ . ~~ ~ -- - ,///. ' - - - CLAYEY GRAVELLY SAM: ~I;& bron (5  YR 5/6) t o  

-rate yellowish bran  (10 YR 5/41: fine- t o  
wry coarse-grained sard; 1 to  2 am gravot; poorly 

/' /- Sorted; ubngular ;  qwr t tme;  slightly 
8ttat i f ied;  very th in ( l / t  cm) e l e n  s d  1ens.r: 
d r a t e l y  CCm3Olidated; wrkly c m t d ;  medim 

/ ,.,' 
- - .  ,/ /' / /  

- - -  - - ',/',/' ./' 
- - -  -- - z-/ ' 

/ : , - -  1 I .' &me t o  dome; modi- to  Low plast ic; m i s t .  - --'' . 
3 ,' /- 

- - - I  

' 18.0-20 .O' SAMPLE 

,.,' 
I Recovered 1.9/2.0' = 95%. 

- - .  
. .  - - - .  

18.0-18.5': CLAYEY GRAVELLY SAND: S m  8s ebws. - - .  

16.0-18.0' SAMPLE, 
Rcovered 2.0/2.0' = 100%. 

ARAPAHOE LARAMlE/FORMATIOW 

20.9-22.0': CLAYSTONE: l i gh t  ol ive  bran (5  Y 5/6) 
t o  l i g h t  o l i ve  gray (5 Y 5/21: M - S t r a t i f i e d ;  
blaky; wll caaol idated;  non-caarrted; iron- 
oxide W i n g ;  hard; d i m  t o  high pla8KiC; 
wathered; moist. 

16.0-18.0' SAMPLE 
( W S  only) 
L F02899R1618 

16.0-19.9' S W L E  
LF02898R1620 

20.0-22.0' W L E  
( v a s  m l y )  
LFOZSSRMU 

3 . 0 - 2 6 . 9 '  SAMPLE 
LF0289BR2127 

18.5' 7 



h c 

LITHOLOGIC OESCRlPTlON 

! - - - v / /  

22.0-26.0' SAMPLL 
Ruowred 2.0/2.0' = 100%. 
CUYSTOYE: s a  0s &eve; li*t to heavy iron- 
oxide staining a t  23.9' .  

24.0-26.0' SAMPLE, 
Recovered 2.0/2.0( = 1oOX. 
CUYSTOYE: smm as abova; grayish brcnm (5 YR 
5/21; pale y e l l w i s h  brovn (10 YR 6/21; grayish 
ormge (10 YR 7/41; very mttled; a&ndant iron- 
oxide staining. 

26.0-28.0' SAWPLF, 
Recovered 2.0/2.0' = 100%. 
CUYSTOYE: s a  a8 ahow; mng.mo ox+& wd 
iron-oxids staining; very thin s i l t y  sand 
i nt  erbeds. 

28.0-30.0' SAMPLE. 
Recoverd 2.0/2.0' = 100%. 
CUYSTWE: s- as above; dark yellowish orange 
(10 YR 6 / 6 ) ;  light o l i v e  gr.y (5 Y 5/21; dusky 
yollouish b r a n  (10 I R  2/2); wry hard to hard; no 
s o d ;  mottled to 29.1'. 

26.0-26.0' SAMPLE . 
( V a s  arty)  
LFO289BR2626 

22.88' 

26.9-32.9' SAMPLE 
LF 0289BR27J3 

38.0-30.0' SAMPLE 
(VOAS only) 
LF0289BR2850 



h I 1 

- -  
30.0-32.0' SAMPLE, 
Recovered 2.0/t.0t = 1OaX. 

- 
29 -- - - -  

- -  CLAYSTWE: s- 08 above; Li&t o l i v e  bran (5  Y 
5/6); d i m  gray ( Y  S/O, tiMt o l i v e  gray ( S  Y 

0-3.0' SAMPL 

- -  

- - -  
- - -  

LITHOLOGIC CIC5CRIP RON 

- 30.0': Reeding i n  Auger: 
Explaimeter:  20% LEL 

3 . 0 - U . 0 '  SAMPLE 

LFOt89BR3234 
( V W S  Only) 

staining. 

Y.0-35.0' SAMPLE, 
R e c o v e r e d  l.O/l.O' = 100%. 
CLAYSTWE: 0- as b e ;  brovlish black (5  YR 
Ul); diu gray ( Y  5/0); diu dark gray ( Y  
4/01; mttled. 

Recovered l.O/l.O1 = 100%. 
CLAYSTWE: s- as above; dark gray ( Y  3/01 to 
l i g h t  o l i v e  gray (5 Y 6/11; s l i g h t l y  s i l t y ;  trace 
vary f i n - g r a i n e d  s a d ;  s l i g h t l y  mttled. 

36.0-37.0' SAMPLE. 
R o c o w r e d  l.O/l.O1 = 100%. 
CLAYSTCUE: s- as above; mdira gray ( Y  6/01 t o  
d i m  dark gray (Y 4/01; blocky t o  pLaty; very 
hard. 

35 .O-M. 0' SAMPLE 



' K L L  110. E206189 PACE 6 QF i 

LI THOLOCI C DESCR IF TION 

I I 1 
37.0-58.0' SAMPLE 

/',/ Recovered l . O / l . O F  = lcoI. 

I - - f .  I 

12J----f r - - .  , /  / I -  

CLAYSTWE: smm as rban. 

38.0-39.0' SAMPLE. 
Recovered l . O / l . O '  = 1OOX. 
CLAYSTCUE: 0- a8 above; mdiu gray (N 5/0) t o  
l ioht gray ( M  7/01. 

Recowred l.O/l.O' = 100%. 
CLAYSTONE: e- as rbovh; dark gray (N 3 / 0 )  t o  
Light o l i w  gray (5 Y 6/11; lminrted, mngmeso 
orid. staining in discrete Layers. 

40.0-41.0' SAMPLE. 
Recovered l . O / l . O '  = 100%. 
CLAYSTONE: e- as above. 

39.0-40.0' SAMPLE, 

41.0-42.0* SAMPLE 
Recovered l.O/l.O' = 100% 
CLAYSTONE: SII 08 abow; b r a n i s h  gray (5  YR 4/11 
t o  mdirr dark gray (N 4 / 0 ) .  

42.0-43.0' SAMPLE 
Recovered l . O / l . O '  = 100X. 
CLAYSTONE: smm 08 sbovc: increasing s i l t  content; 
increasing mngsnaae oxido staining. 

43.0-U.0' SAMPLE. 
Ruovered 0.4/1.0 '  = 40%. 
CLAYSTONE: s- 08 -ve; t r s e  very fine-grained 
sad. 

U . 0 4 5  .O' SAMPLE. 
Recowrsd 0.0-1.0' = OX. 

TOTAL DEPTH = 4S.O' 

FIELD BLANK SAMPLE 
LFO289BROOFB 



LOG OF BOREHOLE 

A e 
5 I! SAMPIIS rOLLEClKD 
L A X  - a 2 LlTHOCOGl C DESCRIP TlON OR N H E R  IESTS 
c- u a  X W  PERFORMLO L=- a z o  &$ 
4 fJ -J - 

C 2 - A  / / / - / S - f P  
Y Flats Plant: Landfill Area 

COORDINATES N39,272.29 €20,465.42 (RFP) 
TOTAL UEPM 47.5' 

C 2 - A  / / / - / S - f P  
ots Plant: Landfill Area 

9.272.29 €20,465.42 (RFP) 

DRILLING COMPANY Bodes hothers 
UAE ORILLED Mav I and 2. 1989 
DRILLING MEMOO Hdlow Stem Auqer 
LOGGED BY R.T. Treat 

GEOLOGIST 

BOREHOLE/WLL NO. I3206289 . 

GROUND SURFACE ELEVATION 5377.59' 
WATER LEML ENCOUNTERED 12.5' 

DRII.1 ER K. Parker HELPER R. Orr 
DRILLING FLUID None 
CHECKED BY 4,h' & wa/~ 

STATIC 30.52' (09/28/89)  

iY SIC MANAGER 

19 . 

9l 

STATIC 30.52' (09/28/89)  
DRII.1 ER K. Parker HELPER R. Orr 
DRILLING FLUID None 
CHECKED BY 4,h' & wa/~ 

iY SIC MANAGER 

CEARP. MANAGCR 
COMMENTS 

ARTIFICIAL F l L L  

0.0-1.5' SAMPLE. 
Recovered 1.2/1.5' = 80%. 
0.0-0.25': SANDY CLAY: p a l e  y e l l o u i s h  brown (10 YR 
6/2); t r ace  t o  sane gravel; f i n e - g r a i n e d  (3.0-2.5 
phi) sand ; ueek ly  cemented; p o o r l y  consol idated; 
medim s t i f f ;  very  mo is t .  

TOP S O I L  

0.25-0 .50 ' :  CLAY AND GRAVEL: dusky brown (5 YR 
2/21; grave l  ( 0 . 7 5  mn t o  3.50 mn) ;  angular,  
subangular and f e u  subrounded; p o o r l y  
consol idated; abundant roots;  s l i g h t l y  mo is t .  

ROCKY FLATS ALLUVIUM 

0.50-1.20': SANDY GRAVEL: pa le  y e l l o u i s h  broun (10 
Y R  6/21;  medium-grained (2 .0 -1 .5  p h i )  t o  ve ry  
coarse-gra ined (-0.5 t o  -1.0 p h i )  sand; g rave l  
(0.25 mn K O  4.75 mn); ueek ly  cemented; p o o r l y  
consol idated; non-p las t ic ;  dense; dry. 

1.5-3.5 '  SAMPLE. 
Recovered 1.3/2.0' f 65%. 
SANDY GRAVEL: dark reddish brown (10 R 3 / L )  t o  
p a l e  red (10 R 6/21; c layey  (1.5-2.0 ' )  t o  t r a c e  
c l a y  (2 .0-2.3 '1;  f i ne -g ra ined  (3 .0 -2 .5  p h i )  up t o  
very  coarse-grained ( -0 .5  t o  -1.0 p h i )  sand; 
g rave l  (0.15 mn t o  2.10 mn); g r a n i t e  and 
quar t z i t e ;  moderately c a n t e d ;  medim dense; 
moderately consol idated; s l i g h t l y  danp. 

HNu Background: 0.0 
OVA Background: 0.0 
A l l  reedings on cu t t i ngs ,  
in breath ing  zone, on 
core,  and in augers: 0.0; 
un less  otherwise noted 
beLou. 

1.5': Reading in  Auger: 
OVA: 0.2 

3 .5 ' :  Reading i n  Auger: 
OVA: 1.8 

PAGE I OF 7 



YELL NO. El206289 LOG OF GOREHOLE PACE 3 fy 7 

h 

0 

q C 3  

t 
E 2  
v 

2 
SAMPI.ES rnl I F r T D  W 

a OR U W E R  u r s  LITHOLOGIC DESCRIPTION . 
$2 PERFORMED m t  

3.5-L.5' SAMPLE. 
Recovered 1.0/1 .O' = 100%. 
SANDY GRAVEL: same as above; some clay.  

Note: C.5-5.5': D r i l l e d  w i th  center b i t .  NO 
sanple recovery. 

5.5-7.5' SAMPLE. 
Recovered 1.U2.0' = 65%. 
SAND AND GRAVEL: dark ye l lowish orange (10 YR 6/61 
t o  p a l e  ye l l ow ish  brown (10 YR 6/21; very  f i n e -  
gra ined (3.5-3.0 p h i )  t o  very coarse-grained (0.0 
t o  -0.5 phi) sand; gravel  (0.25 mn t o  2.25 mn); 
angular, subangular and few subrounded: qua r t z i  r e  
and grani te ;  weakly cemented; poo r l y  consol idated; 
medim dense; non-p last ic ;  s l i g h t l y  moist .  

7.5-9.5' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
7.5-7.8': SAND AND GRAVEL: same as above. 
7.8-8.6': CLAYEY SAND: l i g h t  gray ( N  7/0) t o  
s t reaks o f  moderate brown ( 5  YR C/C); f i ne -g ra ined  
(3.0-2.5 p h i )  sand; moderately cemented; neakly 
consol idated; medium dense; low p l a s t i c i t y ;  moist .  

9.5-11.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYEY SAND: dark ye l l ow ish  orange (10 YR 6 / 6 )  t o  
pa le  ye l l ow ish  brown (10 Y R  6/2); very f i n e -  
gra ined (3.5-3.0 phi) t o  coarse-grained (0.5-0.0 
p h i )  sand; gravel  (0.25 mn t o  1.75 mn); 
subangular, angular and some rounded; ueakly 
cemented; poor ly  consolidated; medim dense: 
moist .  

11.5-13.5' SAMPlE. 
Recovered 1.0/2.0' = 50%. 
SAND: moderate ye l l ow ish  brown (10 Y R  5/61: some 
g rave l  (0.25 mn t o  1.50 mn); f i ne -g ra ined  (3.0-2.5 
phi) t o  very coarse-grained (0.0 t o  -0.5 phi) 
sand; non-cemented; poo r l y  consolidated; mediun 
dense: net.  

3 . 5 - 4 . 5 ' :  Readings on 
core: 
OVA: 0.2 
HNu: C.5 

G: 
OVA : 

Reading 
5.0 

i n  Auger: 

5 . 5 - 7 . 5 ' :  Reading on 
Core: 
OVA: 0.4 

7 . 5 - 9 . 5 ' :  Reading on 
Core: 
OVA: 5.6 

9.5': Readings in  Auger: 
OVA: 250 

9.5-11.5' :  Reading on 
Core: 
OVA: 2.2 

11.5-13.5': Reading on 
Core: 
OVA: 12.6 

13.5': Reedings in Auger: 
OVA: 150 
HNu: 2.2 

- 

12.5' 
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13.5-lL.5’ SAMPLE. 
Recovered l.O/l.O’ = 100%. 
SAND: dark ye l l ow ish  orange (10 Y R  6/6) t o  l i g h t  
brown ( 5  YR 5/61; some gravel ;  non-cemented; 
weakly consol idated; loose; non-p las t ic ;  wet. 

1L.5-15.5‘ SAMPLE. 
Recovered l.O/l.O’ = 100%. 
14.5-14.8’: SAND: same as above. 

ARAPAHOE/LARAMlE FORMATION 

14.8-15.5‘ CLAYSTONE: l i g h t  g ray  ( Y  7/01 t o  medibn 
l i g h t  g ray  ( N  6/0); h i g h l y  p l a s t i c ;  moderately 
cemented t o  weakly cemented; mediun hard; moist .  

15 .5 - 17.5’ SAMPLE. 
Recovered 2.0/2.0‘ = 100%. 
CLAYSTONE: dark ye l l ow ish  orange (10 YR 6/61 t o  
s t reaks  o f  p a l e  ye l l ow ish  brown (10 YR 6/21; t r a c e  
f i ne -g ra ined  sard; h i g h l y  p l a s t i c ;  moderately 
cemnted; moderately consol idated; ox ide  stained; 
weathered; damp. 

17.5’ -19.5‘ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: same as above; l e s s  i ron -s ta ined .  

19.5-21.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: L igh t  o l i v e  g ray  ( 5  Y 6/11; moderately 
cemented; h i g h l y  p l a s t i c ;  m e d i u m  hard; massive; 
homogeneous; blocky; s l i g h t l y  ox ide  stained; 
weathered; moist .  

13.5-1L.5‘: Reading on 
Core: 
OVA: 3.2 

14.5‘: Readings i n  Auger: 
OVA: 85.0 
- 
HNU.: 0.3 

1L.s-15.5’: Reading on  
Core: 
OVA: 4.0 

15.5’: Readings i n  Auger: 
OVA: 18.0 
HNu: 0.4 

- 

15.5-17.5’: Reading on 
core: 
OVA: 2.0 
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2 1 . 5 - 2 3 . 5 ‘  SAMPLE. 
Recovered 2.012.0 ’  = 100%. 
CLAYSTONE: same as above; l i g h t  gray (N 7/01 t o  
medium l i g h t  gray ( N  6/01; sane sand t o  sandy 
lensed; moist. 

2 3 . 5 - 2 5 . 5 ’  SAMPLE. 
Recovered 2 . 0 / 2 . 0 ’  = 100%. 
CLAYSTONE: l i g h t  gray (N  7/0) t o  predominantly 
dark yel lowish orange (10 YR 6/61: some f i n e -  
grained sand; mediun p l a s t i c i t y ;  moderately 
c m n t e d ;  moderately consolidated; m e d i m  hard; 
iron-stained; massive; homogeneous; weathered; 
moist. 

2 5 . 5 - 2 7 . 5 ’  SAMPLE. 
Recovered 0 . 0 / 2 . 0 ’  = 0%. 

2 7 . 5 - 2 8 . 5 ’  SAMPLE. 
Recovered 2 . 0 / 1  .O’ ‘= 200%. 
CLAYSTONE: medium l i g h t  gray ( N  6/0); trace f i n e -  
grained sand; massive; medium p l a s t i c i t y ;  
homogeneous; moderately cemented and  moderately 
consolidated; medim hard; s l i g h t l y  weathered; 
s l i g h t l y  moist. 

2 8 . 5 - 2 9 . 5 ’  SAMPLE. 
Recovered l.O/l.O’ = 100%. 
CLAYSTONE: medium dark gray (N 4 / 0 1 ;  sane f i n e -  
grained sand; low  p l a s t i c i t y ;  massive; 
homogeneous; weakly cemented; poorly consolidated; 
m e d i m  hard; s l i g h t l y  moist. 



- 
t - 0  
E E  a, LITIIOLOGIC DESCRlPTlON 
3 a 0  
0 V J  *i= 

Y 
Z R  

2 9 . 5  -30 .5 '  SAMPLE. 
Recovered l.O/l.O' = 100%. 
CLAYSTONE: same as above; somc f i ne -g ra ined  Sand 
t o  sandy. 

SAMM r: rnt I rrirn 
OH UIIILR IESTS 

PERFORMED 

3 0 . 5 - 3 1 . 5 '  SAMPLE. 
Recovered 1.0/1.0' = 100%. 
CLAYSTONE: same as above; Less sand and more 
weathered; oxide stained, lensed and streaked; 
moist. 

3 1 . 5 - 3 3 . 5 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: dark gray (N 3/0); t r ace  t o  scine very , 

f i ne -g ra ined  sand; massive; medim p l a s t i c i t y ;  
moderately cemented; poor ly  consolidated; medim 
hard; s l i g h t l y  weathered; ca l i che  lense noted a t  
33.2-33.25'; s t rong ly  reac t i ve  t o  HCL; very  l i g h t  
gray ( N  8/01: s l i g h t l y  moist. 

3 3 . 5 - 3 4 . 5 '  SAMPLE. 
Recovered l.O/l.O' = 100%. 
CLAYSTONE: same as above; more very f i n c - g r a i n e d  
sand. 

3 4 . 5 - 3 5 . 5 '  SAMPLE. 
Recovered l.O/l.O' = 100%. . 
SANDY SILTSTONE: medium gray ( N  5/0);  some clay;  
massive; homogeneous; very f i ne -g ra ined  (3.5-3.0 
p h i )  sand; low p l a s t i c i t y ;  moderately cemented; 
moderately c m o l i d a t e d ;  hard t o  n!ediun hard; 
damp. 

3 5 . 5 - 3 6 . 5 '  SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: same as above. 

3 6 . 5 - 3 7 . 5 '  SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: same as above; s t i g h t l y  
weathered. 

30.52' 

3 4 . 5 - 3 5 . 5 ' :  Reading on 
Core: 
HNu: 2.0 

- 35.5 ' :  Readings in  Auger: 
OVA: 0.2 
HNu: 10 

36.5': Reading in Auger: 
OVA: 2.0 

3 6 . 5 - 3 7 . 5 ' :  Reading on 
Core: 
OVA: 2.0 

- 5 7 . 5 ' :  Readings i n  Auger: 
OVA: 1.8 
HNu: 1.0 
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37.5-38.5' SAMPLE. 
Recovered l .O/l.O' = 100%. 
SANDY SILTSTONE: same as above. 

38.5-39.5' SAMPLE. 
Recovered l .O/l.O' = 100%. 
SANDY SILTSTONE: same as above; more very f i n e -  
gra ined sand. 

39.5-61.0' SAMPLE. 
Recovered 1.2/1.Si = 96%. 
SANDY SILTSTONE: medim gray (N 5/01; some clay; 
very f ine-gra ined (3.5-3.0 phi) sand; blocky; 
massive; homogeneous; moderately cemented; 
moderately consolidated; some s l ickensides 
apparent; Lou p l a s t i c i t y ;  m s d i w  hard; 
unueethered; danp. 

Ll.O-L2.5' SAMPLE. 
Recovered 1.6/l .S '  = 93%. 
SANDY TO SANDSTONE AND SILTSTONE: same as above; 
more very f i ne -g ra ined  sand. 

L2.5-LL.0 '  SAMPLE. 
Recovered 1.1/1 .s' = 73%. I 

SANDY SILTSTONE: same as above. 

LL.O-L5.5' SAMPLE. 
Recovered l .S / l .S '  = 100%. 
SILTSTONE: gray ish b lack (N 2/01 t o  dark gray ( N  
3/0); some very f i ne -g ra ined  sand; abundant 
l i g n i t e ;  homogeneous; weakly cemented; moderately 
consol idated; b locky t o  massive; s l i g h t l y  moist .  

37.5-38.5': Readings on 
Core: 
OVA: 1.2 
HNu: 0.2 

- 30.5': Reading i n  Auger: 
HNu: 0.2 

3 0 . 5 - 3 9 . 5 ' :  Reading on 
Core: 
HNu: 0.4 

- 3 9 . 5 ' :  Reading i n  Auger: 
HNu: 1.0 

- 41.0': Reading i n  Auger: 
OVA: 1.0 

41.0-62 .5 ' :  Reading on 
Core: 
OVA: 1.8 

L 2 . 5 ' :  Readings i n  Auger: 
OVA: 69.0 
HNu: 6 . 0  

- 
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4 5 . 5 - 4 6 . 5 '  SAMPLE. 
Recovered l.O/l.O' = 100%. 
SILTSTONE:  same as above; some more v e r y - f i n e  
grained sand noted f r o m  L6-L6.5'. 

L 6 . 5 - 4 7 . 5 ,  SAMPLE. 
Recovered l.O/l.Of = 100%. 
CLAYEY SILTSTONE: same as above; t r a c e  sand. 

TOTAL DEPTH = 47.5' 

L 7 . 5 ' :  Reading i n  Auger: 
OVA:  6.0 
- 



LOG OF BOREHOLE 

OA OY/DATE -#d & ,  ' 7 7 / n ;  J / / /-27/j7 
LQCAII(JN R[-&t. I fin- 
COORDINATES N39.566.50 E 20.828 68 (RFP) 
TOTAL DEPlH 7r) r)' 

LOGGED B Y  S.P. Carpenter 
GEOLOGIST 

- 
69.7' 

EORC t in1 E/WL L NO. a 7 W Q  

GROUND SURFACE ELEVAnON 53 
WATER L E K L  ENCOUNTERED None 

DRILLER K pnrkpr HELPER 4 ~o,+-,v 
DRILLING RUlD e 
CHECKED BY 

STATIC None (09/28/89) 

d/J' ~ I L ( ;  Y )  / ~ q (  
SlK MANAGER 

ARTIFICIAL F I U ,  

0.0-2.2' SAMPLE. 
Recovered 1.7/2.0' * 8SX. 
0.0-0.7': S A N N  CLAY: -rate y e l l w i s h  broun (10 
YR S / C ) ;  sane gravel; very s t i f f  t o  s t i f f ;  moist. 
0.7-1.7': GRAVELLY SAND A M  CUY: &sky y e l l w i s h  
browr (10 YR 2 /21 ;  mdiun W e ,  wi th  asphalt and 
scattered metal debris; m i s t .  

2.0-4.0 '  SAMPLE. 
Recovered 1 .65/2.0' * m. 
SAND AND CUI: dark yellowish b r w  (10 YU 4 / 2 1 :  
s a  graveL; m - s t r a t i f i e d ;  fine t o  coarse- 
grained sat&; s&mgular; q w r t z i t e s ;  m d i u n  
h e ;  r a m  paper and woad trash; m i s t .  

4.0-6.0' SAMPLE. 
Recovered 0.9/2.0' = CSX.  

HYu Backgrard: 0.0 
OVA Backgrard: 0.0 
E x p l o s i m t e r  
Beckgrourd: 0.0 . 

All reedings on cut t ings,  
in breathing zone, on 
core, and i n  augers: 0.0; 
d e s s  otherv ise noted 
k l o u .  

TRIP BLANK SAMPLE 
TBOS 19898 

0.0-3.0'  SAMPLE 
LF04890003 

0.0-2.0': Reading on 
core: 
HYu: 0.3 

0.0- 1.7' SAMPLE 
(VOAS only1 
LF06890002 
L F 04890002D 

- 2 . 0 ' :  Reading in  Auger: 
OVA: 1.4 

3.0-6.9' S W L E  
LFW90309 

L O - 4 . 0 '  Reading on Core: 
HYu: 0.1 



'KLL NO. 32063G9 

6.0-8.0'  SAMPLE. 
Recovered 0.0/2.0' = OX. 
Note: 8.0-9.0': D r i l l e d  with center b i t .  No 
saaple recovery. 

ROCKY FLATS ALLUVIW 

9.0-10.0' SAWPLE, 
Recovered 0.7/1.0' = 70%. 
SAW0 AND GRAVEL: dsrk yellowish orange (10 YR 
6 /6 ) ;  clayey; non-stratified: homgmorP;  very 
fino t o  very coarse-greind sand; pear sorting; 
.-lor; W r t z i t e s ;  m-canmted; mcderstely 
conrolidsted; d i m  dense to. dense: m i s t  t o  
s l i g h t l y  moist. 

Note: 10.0-12.0': D r i l l ad  with center bit .  No 
s m l e  recovery. 

12.0-14.0' SAMPLE. 
Recovered 1.9/2.0' = 95%. 
12.0-13.3': SAND AND GRAVEL: S.II) 88 bbov.. 

13.3-13.9': CUYSTONE: t ight  o l i ve  gray (5 Y 6/11 
t o  d i m  gray ( Y  5/01; scam s i l t ;  trace rand; 
h i *  t o  madim p las t ic i t y ;  mDdcrrtely cemrrted; 
mder r te l y  conrolidated; irm oxide s t r i n d ;  
wmthered; m i s t .  

4.0-6 .9 '  SAMPLE 

LF06-390406 
( W A S  only), 

6.0':  Reding8 in Auger: 
OVA: 150 
E x p l w i n t e r  5% LEL 

- 

4.0-6.0':  Readings QCI 

Core: 
HNu: 2.0 
OVA: 2.5 

6.0': Readings in  Auger: 
OVA: 7.5 
Exp los ia te r  50% LEL 

8.0-8.0':  Reding on 
tore: 
nru: 0.6 

m: Readings in  Auger: 
OVA: 1000 
nru: 0 .4  
Exp lw imter :  7% LEL 

- 9.0': Reding in  Auger: 
OVA: 65 

9.0- 9.7' SAMPLE 
LF04890913 

9.0-10.0': Reeding on 
Core: 
OVA: 2.4 

9.0-9.7' WPLE 
(WAS m l y )  
LF04890910 

- 10.0': Reading i n  
Breathing Zone: 
OVA: 73 

- 10.0': Readings in Auger: 
OVA: 1000 
HNu: 1.2 
Explosimter: 80% LEL 

12.0-13.9' W L E  
(MA. only) 
LFOL89121C 

12.0-14.01: Reading on 
Cor.: 
OVA: 0.4 

u: Reading in  Auger: 
OVA: 35 



14.0-16.0' SAMPLE, 
Recovered 1.9/2.0t = 95X. 
CUYSTWE: smne as ebove. . 

16.0-18.0' SAMPLE. 
Recovered 1.9/2.0' = 95X. 
CLAYSTWE: dark yellowish orsnpe (10 YR 6/6) to 
l i g h t  o l i v e  gray (5  Y 5/2); trace s i l t ;  l m i r u t c d  
h a r P g m ;  d i m  t o  high plasticity: very hard; 
8- irm oxide stain; highly wathered. 

18.6-20.0' SAMPLE. 
Recovered 2.1/2.0t = 105X. 
CLAYSTWE: s a w  ea above; increased iron oxide 
staining a t  19.0-20.0'. 

TOTAL DEPTH 20.0' 

14.0-16.0': Reading on 
Core: 
OVA: 0.3 

14.0-20.0' SAMPLE 
L Fa91 3 1 9 

14.0-15.91 SAMPLE 

LfOUr01116 

16.0-18.0': Reading on 
Core: 
OVA: 0.2 

( m a  only) 

18.0': Reading in Auger: 
OVA: 45 

20.0': Reading in  Auger: 
OVA: 15 
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AAow77fh / / / - I  B -8' BM~VXE/KLL NO. B206489 
ockv Flats Plant: I andwl Area CRCUND SURFACE ELEVATION 5969.14 

COORDINA ES N39.445.20 E20.865.79 (RFP) WATER LEML ENCOUNTERED None 
TOTAL DEPTH 41 5' STATlC 4 92' (09/27/89) 

DRILLING COMPANY Bodes Brothers 
DAE DRILLED Mav 3, 1989 CYiECKED BY d B  -r~/?( 1 

DRILLING MEMOO Hollow Stem Auqer SITE: RANAGER 
LOGGED BY R.T. Treat 

COMMENTS 

MILLER K Parker HELPER R. Orr 
DRILLING nul0 None 

GEOLOGIST CEARP MANAGER 

SAMRES COLLECTED 
OR OlHER TESTS 

PERFWMED 

TOPS0 I L 

0.0-1.5' SAMPLE. 
Recovered 1.25/1.5' = 83%. 
0.0-0.4': CLAY: dusky brown ( 5  YR 2/21; 
sane gravel ;  weakly cemented; poo r l y  consol idated; 
mediun s t i f f ;  abundant roots;  mois t .  

ROCKY FLATS ALLUVIUM 

0.4-1.25': CLAY: dusky broun ( 5  YR 2/21; some 
gravel  (0.25 mn t o  4.75 mn); q u a r t z i t e  a n d  
grani te;  rounded, subrounded, and feu  subangular; 
ueakly cemented; poo r l y  consol idated; m i s t .  

1.5-3.5' SAMPLE. 
Recoverd, l . l /Z .O'  = 55%. 
1.5-1.7': CLAY: same as above; some gravel .  
1.7-2.6': CLAYEY SAND: gray ish orange p ink (10 R 
6/21 and grayish p ink  ( 5  R 8/21; some gravel  t o  
g r a v e l l y  (0.25 mn t o  6.50 mn); angular, 
subangular, and  feu subrounded; f i ne -g ra ined  (3.0- 
2.5 phi) t o  coarse-grained (0.5-0.0 p h i 1  sand; 
weakly cemented; poo r l y  consol idated; very  
calcareous; moist. 

3 .5 -5 .5 '  SAMPLE. 
Recovered 1.0/2.0' 0 50%. 
CLAYEY SAND AN0 GRAVEL: l i g h t  broun ( 5  YR 6/41 t o  
pa le  ye l l ou i sh  broun (10 Y R  6/2); sand and  gravel  
same as above; ueakly cemented; poo r l y  
consolidated; mediun dense; non-p last ic ;  moist .  

HNu Sackground: 0.0 
OVA Background: 0.0 
A l l  readings on Cut t ings,  
i n  breath ing zone, on 
core and in  augers: 0.0; 
un less o the ru i se  noted. 

3.5': Reading in  Auger: 
OVA: 4.6 

5.5':  Reading in  Auger: 
OVA: 1.2 

4.92' 
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5 . 5 - 7 . 5 ’  SAMPLE. 
Recovered 1.6/2.0’ = 80%. 

SAMM rq rni I F ~ T P  
OR U l t l t R  ITSlS 

P t  RFORMED 

5.5-6.8’: CLAYEY SAND AND GRAVEL: s a  as above. 
6.8-7.1’: CLAY: dark ye l l ow ish  orange (10 YR 6/61; 
sane gravel; t race  f i ne -g ra ined  sand; moderately 
cemented; mediun s t i f f ;  low p l a s t i c i t y ;  moist .  

ARAPAHOE/LARAMIE FORMATION 

7.5-9.5’ SAMPLE. 
Recovered 1.7/2.0’ = 85%. 
CLAYEY SANDSTONE: l i g h t  gray 
ye l lowish orange (10 YR 6/61; 
(C.0-3.0 p h i 1  sand; weekly 
consolidated; medim hard; 
bottom; h i g h l y  weathered; moist  

( N  7/01 t o  dark 
very f i ne -g ra ined  
c m n t e d ;  p o o r l y  
ox ide -s ta ined  a t  

9 . 5 - 1 1 . 5 ’  SAMPLE. 
Recovered 1.8/2.0’ = 90%. 
SANDY CLAYSTONE: dark ye l lowish orange (10 Y R  6/61 
t o  s t reaks o f  pa le  ye l lowish brown (10 YR 6/21; 
severe ly  oxide-stained; very f i ne -g ra ined  sand; 
b locky t o  layered; Lou t o  mediun p l a s t i c i t y ;  
h i g h l y  weathered; moist. 

Note: 11.5-12.0‘: D r i l l e d  w i th  center  b i t .  N o  
sample recovery. 

12 .0 -13 .5 ’  SAMPLE. 
Recovered 1.5/1.5‘ = 100%. 
SANDY CLAYSTONE: same as above; t r a c e  sand. 

9.5’ Readings i n  Auger: 
HNu: 5.0 
OVA: 3 6 . 0  
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13.5-15.5’ SAMPLE. 
Recovered 1.U2.0‘ = 90%. 
SANDY CLAYSTONE: m e d i m  l i g h t  gray ( N  6/01; very 
f ine-grained sand; ueakly cemented; moderately 
consolidated; medium hard; low t o  medim 
p l a s t i c i t y ;  hmgeneous; blocky t o  layered; 
s l i g h t l y  weathered; s l i g h t l y  m i s t .  

s A w i  FT; rni I CCXD 
OR UIHER TESTS 

PLRFOR MED 

15.5’: Reading i n  Auger: 
OVA: 1.0 
- 

4 - -  
15.5-1 7.5’ SAMPLE. 
Recovered 1.7/2.0’ = 100%. 
SANDY CLAYSTONE: same as above. 

17.5-19.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDY CLAYSTONE: same as above; dark ye l l ou i sh  
orange (10 YR 6/61 and  l i g h t  broun ( 5  YR 5/61 t o  
streaks of pale yellowish broun (10 Y R  6/21; 
severely oxide-stained. 

19.5-21.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDY CLAYSTONE: dark ye l lou ish orange (10 YR 6/6) 
streaks o f  pale ye l lou ish broun (10  YR 6/21; 
grading t o  some sand; severely oxide-stained; 
h igh l y  ueathered; ueakly cemented; poor ly  
consolidated; m i s t .  



\ 
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2 1 . 5 - 2 3 . 5 ’  SAMPLE. 
Recovered 1 . 7 / 2 . 0 ‘  = 85%. 
CLAYSTONE: samc as above; some t o  t race  sand. 

2 3 . 5 - 2 5 . 5 ’  SAMPLE. 
Recovered 2 . 0 / 2 . 0 ’  = 100%. 
CLAYSTONE: medim gray ( N  5 /0 )  t o  dark gray ( N  
3/0); s t reaks  o f  pa le  ye l l ow ish  broun (10 YR 6 / 2 1 :  
massive; blocky; m e d i m  p l a s t i c i t y ;  moderately 
cemented and consol idated; homogeneous; s l i g h t l y  
weathered; s l i g h t l y  moist .  

2 5 . 5 - 2 7 . 5 ’  SAMPLE. 
Recovered 2 . 0 / 2 . 0 ’  = 100%. 
CLAYSTONE: same as above. 

2 7 . 5 - 2 9 . 5 ’  SAMPLE. 
Recovered 2 . 0 / 2 . 0 ’  = 100%. 
CLAYSTONE: greenish gray  ( 5  CY 6/11 t o  l i g h t  g ray  
(CI 7/01 and moderate y e l l o u i s h  broun (10 YR S / L ) ;  
t r a c e  sand t o  sandy lense a t  2 8 . 5 - 2 8 . 8 ’ ;  ve ry  
f ine-grained; moderately cemented; weakly 
consol idated; massive; homogeneous; Lou 
p l a s t i c i t y ;  s l i g h t l y  ueathered; s l i g h t l y  moist .  
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29 

30. 

31. 

32 

33 

!4 

35. 

36 

29.5-31.5’ SAMPLE. 
Recovered 2.0/2.0‘ = 100%. 
SANDY CLAYSTONE: same as above; mare sand; very  
f i ne -g ra ined  (6.0-3.0 phi) sand lenses; moderately 
oxide-stained; s l i g h t l y  m i s t .  

31.5-33.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDY CLAYSTONE: dark y e l l o u i s h  orange (10 YR 6/6) 
t o  p a l e  y e l l o u i s h  broun (10 YR 6/21 w i t h  steaks of  
L igh t  gray ( N  6/0); ve ry  f i ne -g ra ined  sand; Lou 
p l a s t i c i t y ;  moderately cemented and consol idated; 
mediun hard  t o  ha rd  lensed; massive; homogeneous; 
weathered; d a w .  

33 .5 -35 .5 ’  SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDY CLAYSTONE: rnediun gray ( N  5/01; very  f i n e -  
g ra ined sand; massive; homogeneous; i r on -ox ide  
streaked; IOU p l a s t i c i t y ;  moderately cemented; 
moderately consol idated; s l i g h t l y  ueathered; damp. 

35.5-37 .5 ’  SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: same as above; l ess  sand. 

29.5’: Reading i n  Auger: 
OVA: 1.3 
- 

31.5’ Reading in  Auger: 
OVA: 1.0 

35.5’ Reading i n  Auger: 
ova: 37.0 



42 

43 

14 

!t5 

3 7 . 5 - 3 9 . 5 '  SAMPLE.  
Recovered 1.0/2.0' = SOX. 
CLAYSTONE: brounish gray (5 YR 4 / 1 )  t o  brounish 
b lack (5 YR 2 / 1 ) ;  t race sand; l i g n i t e  streaked; 
Lou p l a s t i c i t y ;  ueakly cemented: poo r l y  
consolidated; s l i g h t  i r on -ox ide  stained; s l i g h t l y  
ueathered; derrp. 

3 9 . 5 - 4 1 . 5 '  SAMPLE. 
Recovered 2.0/2.0' * 100X. 
CLAYSTONE: mediun gray ( N  5/01: mediun dark gray 
(N 4 / 0 1 :  t r ace  very f ine-gra ined sand; 
hanogeneous; massive; Lou p l a s t i c i t y ;  b locky;  some 
i r o n  streaks; s l i g h t l y  weathered;. ueakly  t o  
d e r a t e l y  cemented; damp. 

T O T A L  DEPTH = 41.5 '  

- 3 7 . 5 ' :  Reading in  Auger: 
OVA:  38.0 

39.5': Reading i n  Auger: 
OVA: 1.0 
- 
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4- 
L L  SAMPLES ro l l  ECTED 

PERFORMED 

w 
C Q  = =  Q A UMOLOGlC OESCRlPTlON OR OTHER TESTS 
a a -  SU 

u_ v 

x 8 3  5 2  

OA EY/DATE~Y& m / / / - / t -H  e m a - l O t E / w L L  NO. B206589 
L K A l l O N  Rockyllats F l u 1  t .  Area GROUND SURFACE ELEVATION 5967.80' 
COcf?DlNAES -7 ~71.073.57 (RP! WAER LEMlL ENCWNERED 27.5' 
TOTAL DEPM 41.5 STATIC 7.30' (09/25 / 89 )  

PRIILER K. Parker HELPER R. Orr 
DRILLING COMPANY ~ o d p q  Rrpthetq DRILLING FLUID None 
DATE DRILLED May 4 and 5. 1989 CHECKED BY d L 3  &m LLr\ 
DRILLING METHOO Hdlow Stem A u r  U SITE 'MANAGER 
LOGGED BY R.T. Treat 

GEOLOGIST E A R P  MANAGER 

/ 

COMMENTS 

TOPS01 L 

0.0-1.5' SAMPLE. 
Recovered 0 . 5 / 1 . 5 '  = 33%. 
CLAY: dusky brown ( 5  YR 2/21 t o  moderate brown ( 5  
YR U C ) ;  sane grave l  and sca t te red  cobbles; low 
p l a s t i c i t y ;  abundant roots;  weakly c a n t e d ;  
w o r l v  consol idated: loose t o  mediun s t i f f ;  
s l i g h t l y  moist .  

ROCKY FLATS ALLUVIUM 

1.5-3.5' SAMPLE. 
Recovered 1.U2.0' = 65%. 
1.5-2.5' CLAY: ye l l ow ish  gray (5 Y 7 2 ) :  some sarr 

3.5-5 .5 '  SAMPLE. 
Recovered 1.W2.0' = 90%. 
3.5-4.9'  CLAYEY SANO AN0 GRAVEL: same as above. 
4.9-5 .3 '  SANO AN0 GRAVEL: g ray ish  orange p i n k  (5 
YR 7/2)  t o  l i g h t  brown ( 5  YR 4/41; sand range 
f i n e -  (2.5-2.0 ph i )  KO very coarse-gra ined (-0.5 
t o  -1.0 phi) sand; g rave l  s ize:  (0.25 t o  5.50 cm); 
subrounded; subangular and angular; week ly .  
c w n t e d ;  poorly consol idated; mediun dense; non- 
p l a s t i c :  s l i g h t l y  moist .  

- .  
and s a n e  grave l ;  ve ry  calcareous and h i g h l y  
e f fe rvescen t  t o  HCL; ve ry  f i n e -  ( 3 . 5 - 3 . 0  phi) t o  
f i n e - g r a i n e d  (3.0-2.5 phi) sand; g rave l  s ize :  
(0.15 t o  1.25 cm); ueakly c w n t e d ;  Lou 
p l a s t i c i t y ;  p o o r l y  consol idated; moist .  
2.5-2.8' CLAYEY SANO AN0 GRAVEL: f i n e -  (3 .0 -2 .5  
phi) t o  ve ry  coarse-grained sand (0.0 t o  -0.5 
phi); g rave l  (0.20 t o  3.75 cm); q u a r t z i t e  and 
g r a n i t i c  o r i g i n ;  weekly cemnted; p o o r l y  
consol idated; subrounded t o  mos t l y  subangular and 
angular; moist. 

HNu Background: 0.0 
OVA Background: 1.0 
A l l  readings on cu t t i ngs ,  
i n  brea th ing  zone, on 
core,  and in augers: 0.0; 
un less  otherwise no ted  
below. 

5.5 ' :  Readings i n  Auger: 

HNu: 1.0 
OVA: 4 . 0  

PAGE t OF 6 If- 

. 
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5 . 5 -  7.5' SAMPLE. 
Recovered 1..8/2.0' = 90%. 
SAND AND GRAVEL: same as above. 

7.5-9.5' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
CLAY: dark ye l l ow ish  orange (10 YR 6/61 t o  pa le  
ye l l ow ish  brown (10 Y R  6/21: f i n e -  and medim- 
gra ined sands; gravel  s ize:  (0.20 cm t o  0.7'5 cm): 
mediun p l a s t i c ;  moderately cemented; mediun s t i f f ;  
s l i g h t l y  calcareous; m i s t .  

ARAPAHOE/LARAMlE FORMATION 

9.5-11.5' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
CLAYSTONE: pa le  y e l l o u i s h  broun (10 Y R  6/21 t o  
dark y e l l o u i s h  orange (10 YR 6/61; oxide stained: 
massive; hwgeneous ;  moderately cemented; medim 
hard; mediun p l a s t i c i t y ;  h i g h l y  ueathered; 
s l i g h t l y  m i s t .  

11.5- 13.5' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
CLAYSTONE: same as above. 

1 

7.30' 



N L L  NO. B206589 LOG OF EOFEHOLE 

LITHOLnCIC DCSCRlFTlOFI 

13.5-14.5‘: D r i l L e d  u i t h  center ,  b i t .  No Sample 
recovered. 

14.5-15.5’ SAMPLE. 
Recoverea l.O/l.O’ = 100%. 
CLAYSTONE: same as above; nou mare sand 0.5-3.0 
phi). 

15.5-17.5‘ SAMPLE. 
Recovered 1.7/2.0’ = 85%. 
SANDY CLAYSTONE: l i g h t  g ray  (N 7/0) t o  dark 
ye l l ow ish  orange (10 Y R  6/61; ve ry  f i ne -g ra ined  
sand ( 4 . 0 - 3 . 5  p h i ) ;  Lou p l a s t i c i t y ;  moderately 
ox ide  stained; ueak ly  t o  moderately cemented; 
m e d i u n  hard: homogeneous; massive; blocky; 
s l i g h t l y  M i s t .  

17.5-19.5‘ SAMPLE. 
Recovered 1.8/2.0’ = 90%. 
SANDY CLAYSTONE: same as above. 

19.5-21.5’ SAMPLE. 
Recoverea 1 .5 /2 .0 ‘  = 75%. 
CLAYSTONE: same as above; nou some sand and nou 
severe ly  ox ide  stained. 

PAGE .3 QF 6 

SAtAFI.FC. ‘C?L!. f rTP 
OR OTHER XSTS 

PCRFORMED 

1 4 . 5 ’ :  Readings i n  Auger: 
O V A :  4 .0  
HNu: 8.0 

- 

15.5’: Readings i n  Auger: 
OVA: 2.0 
- 
HNu: 1.0 

19.5‘: Readings in Auger: 
OVA: 6.0 
HNU: 55.0 

- 



2 1 . 5 - 2 3 . 5 ’  SAMPLE. 
Recovered 2.0/2.0’  = 100%. 
SANDY CLAYSTONE: mediun gray  ( N  5 / 0 1  t o  medium 
dark  gray ( N  C /O) ;  sand (3 .5 -3 .0  phi); massive; 
homogeneous; medim hard; blocky;  moderatety 
cemented; weakly t o  moderately consol idated; very  
sandy a t  23.6-23.5’; moist .  

2 3 . 5 - 2 5 . 5 ’  SAMPLE. 
Recovered 1.6/2.0‘  = 80%. 
CLAYEY SANDSTONE: l i g h t  brown ( 5  YR 5 / 6 1  t o  p a l e  
y e l l o u i s h  brown (10 YR 6 / 2 1 ;  sand (3 .5-3.0 p h i )  t o  
(3 .0-2.5 phi); weakly cemented; medim hard; non- 
p l a s t i c  t o  low p l a s t i c i t y ;  more c l a y  a t  bottom; 
moderately ox ide  stained; s t i g h t l y  moist .  

2 5 . 5 - 2 7 . 5 ’  SAMPLE. 
Recovered 1.2/2.0’  = 60%. 
CLAYEY SANDSTONE: same a s  above. 

2 7 . 5 - 2 9 . 5 ’  SAMPLE. 
Recovered 1.0/2.0’  = 50%. 
CLAYEY SANDSTONE: SamC as above. 

2 3 . 5 ’ :  Reading i n  
HNu: 1.0 
- Auger: 

- 2 5 . 5 ‘ :  Readings i n  Auger: 
OVA: 10.0 
HNu: 1.0 

2 5 . 5 - 2 7 . 5 ’ :  Reading on 
Core: 
HNu: 7.0 

- 2 7 . 5 ’ :  Readings in  Auger: 
OVA: 22.0 
HNu: 9.0 

2 7 . 5 - 2 9 . 5 ’ :  Reading on 
Core: 
HNu: 2 . 2  

27.5’ 
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29.5-31.5' SAMPLE. 
Recovered 2 . 0 / 2 . 0 '  = 100%. 
CLAYEY SANOSTONE: pa le  ye l lowish brown (10 Y R  6/21 
t o  dark ye l l ow ish  orange (10 Y R  6/61: s t reaks of  
l i g h t  gray (N 7/0); oxide stained; sand (3.5-3.0 
phi) t o  (3.0-2.5 phi ) ;  massive; homogeneous; non- 
p l a s t i c  t o  low p l a s t i c i t y ;  moderately cemented; 
moderately weathered: moist. 

31 .5-33.5 ' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYEY SANOSTONE: same as above. 

33.5-35 .5 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
33.5-34 .5 '  CLAYEY SANOSTONE: same as above. 
3 4 . 5 - 3 5 . 5 )  CLAYSTONE: l i g h t  brown ( 5  YR 5/6); 
s t reaks o f  dark ye l lowish orange (10 YR 6/61; 
t race  o f  f i ne -g ra ined  sand; Lou p l a s t i c i t y ;  m e d i u m  
hard; moderately consolidated; severely ox ide 
stained; s l i g h t l y  moist .  

3 5 . 5 - 3 7 . 5 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: medim l i g h t  gray ( W  6/01 t o  medium 
grey ( N  5/01: t r ace  o f  very  f i ne -g ra ined  sand; low 
p l a s t i c i t y ;  massive; homogeneous; s l i g h t l y  ox ide 
stained; moderately consolidated; hard; s l i g h t l y  
weathered; s l i g h t l y  moist .  

- 29.5):  Readings i n  Auger: . 
OVA: 35.0 
HNu: 150 
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SAMPI ES rnl I ECTFD 

PERfORMED 
OR IJ~HER i E m  

3 7 . 5 - 3 9 . 5 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; less i ron-sta in ing;  
s l i g h t l y  weathered t o  weathered. 

3 9 . 5 - 4 1 . 5 '  SAMPLE. 
Recovered !.0/2.0' = 100%. 
CLAYSTONE same as above. 

TOTAL DEPTH = L1.S'  



LOG .OF BOREI-iOLE 

/-/f-@ BOAMOCE/KLL NO. - 8206689 
f lats Plant: ‘Landfill Area M C U N D  SURFACE N V A  I O N  5959.31 ’ 

COORDINATES -8 F 7-9 (RFp) WATER L M I .  WCWNTERED None 
TOTAL DEPTH 21.7’ STATIC 15.55’ (09 /19 /89) 

DRILLING COMPANY Bovlea Elrothers DRILLING FLUID None 
DRlllER K. Parker HELPER R. O r  

DATE DRILLED April 28. 1989 CHECKED BY d,6 
DRILLING METHOO Hollow Slem Auow 
LOGGED BY E.M. Hill 

SITE MANAGER 

GEOCOQST EARP MANAGER 

.. . - I I I J 

TOPS01 L 

0 .0 -1 .7 ’  SAMPLE. 
Recovered l . W l . 7 ’  f 59%. 
S I L T ,  SAND AND GRAVEL: g ray i sh  broun ( 5  YR 3/21; 
ve ry  f i n e  t o  coarse-gra ined sand; f i n e  t o  coarse 
gravel ;  subangular; g r a n i t i c ;  very  loose; hunic;  
grass and roots;  damp. 

1 .7 -2 .7 ‘  SAMPLE. 
Recovered 0.4 /1 .0‘  = COX. 
1.7-2 .05’ :  SILT, SAND AND GRAVEL: S a m e  as above. 
2.0.5-2.10’: S I L T Y  CLAY: p a l e  broun (5 YR 5/21; 
moderately p l a s t i c ;  so f t ;  d i s t .  

2 .7 -3 .7 ’  SAMPLE. 
Recovered 0.4 /1 .0’  = COX. 
GRAVEL, COBBLES AND CLAY: p i n k i s h  gray  ( 5  YR 6/11; 
m o t t l e d  u i th  ye l l ow ish  gray  (5  Y 7/21; c l a y  i s  
p l a s t i c ;  h i g h  c a l c i t e  content;  s t i cky ;  s i l t ;  
moist; so f t .  

ARAPAHOE/LARAMIE FORMATION 

3 .7 -5 .7 ‘  SAMPLE. 
Recovered 2.0/2.0‘ * 100%. 
SILTY CLAYSTONE: l i g h t  olive gray  (5  Y 6/11; 
m o t t l e d  u i th  dark ye l l ow ish  orange (10 YR 6/61; 
t r a c e  ve ry  f i n e  t o  f i ne -g ra ined  sand; 1-2 mn 
Lenses o f  cal iche; h i g h l y  weathered; ve ry  s o f t :  
moderately p l a s t i c ;  moist .  

HNu Background: 0.0 
OVA Background: 0.0 
A l l  readings on  c u t t i n g s ,  
core,  b rea th ing  zone and 
i n  augers: 0.0; unless 
o the ru i se  no ted  belou. 

1 .7 ’ :  Reading i n  Augers: 
OVA: 1 . 1  
- 

- 2 . 7 ’ :  Reading i n  Augers: 
OVA: 0.4 
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5.7-7.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: brownish gray ( 5  YR 4/11: mott led 
w i th  dark yel lowish orange (10 YR 6/6); trace very 
f i n e  t o  f ine-grained sand; 1-40 mn lenses o f  
caliche; blocky t o  f i s s i l e ;  h igh l y  weathered: very 
sof t ;  moist. 

7.7-9.7' SAMPLE. 
Recovered 2.W2.0' = 100%. 
S I L T Y  CLAYSTONE: l i g h t  o l i v e  gray ( 5  Y 6/11: 
m o t t l e d  u i t h  dark yel lowish orange (70 YR 6/61; 
t race very f i n e  t o  f ine-gra ined sard; trace 
organics; feu 1-2  mn ca l iche lenses; blocky; 
fractured; very soft;  s l i g h t l y  m i s t .  

9.7-11.7' SAMPLE. 
Recovered 2.0/2.0 '  = 100%. 
S I L T Y  CLAYSTONE: same as above: few sandy s i l t y  
claystonc part ings. 

11.7-13.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: bromish gray ( 5  YR 4/11: m o t t l e d  
with l i g h t  brownish gray ( 5  YR 6/1) and dark 
ye l lowish orange (10 YR 6/61: t race very f i n e  t o  
f ine-gra ined sand; ( <  1 mn) l i g n i t e  part ings; 
i r o n - f i l l e d  fractures; blocky; h igh l y  weathered; 
very sof t ;  danp. 

- 9.7': Reading in  Augers: 
OVA:  9.0 
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13.7-  15 .7 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: brownish gray (5  YR 4/11:  t r a c e  
very f i n e  t o  f i ne -g ra ined  sand; t r a c e  organlcs; 
f eu  i r o n - f i l l e d  f ractures;  t race  c a l c i t e - f i l l e d .  
f ractures;  sof t ;  moderately weathered; 0 
moderately p l a s t i c ;  d w .  

15 .7 -17 .7 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTOWE: brownish gray (5  YR 4/11:  
very f i n e  t o  f i ne -o ra ined  sand: occasional  1 

ocky; 

t r a c e  
gni  t e  

parkings; t r a c e  i-ron-stained . f ractures;  blocky; 
moderately weathered; danp; s o f t .  

17.7- 19 .7 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above; b locky K O  f i s s i l e .  

1 9 . 7 - 2 1 . 7 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: mo t t l ed  l i g h t  brownish gray ( 1 0  
YR 6/1); brownish gray (10 YR 4/1); moderate 
ye l l ow ish  brown (10 YR 5/41; t r ace  very f i n e -  
gra ined sand; t race  organics; b locky;  moderately 
p l a s t i c ;  moderately weathered; so f t ;  damp. 

15.35' - - 



TOTAL D E P T H  = 21.7'  

- 



LOG OF BOREHOLE 

e. c 
LL SAHRE S COLLECTED 

PERFORMED 
Y UMOLoaC DESCRIPIION OR OTHER TESTS 

0 v 

Q F Z  I I W  

g 23 $5 

OA 8Y/nATE #A &RA // / - / B  -67 

TOTAL DEPTH XI n' STATIC 1 1  08' (09/27/89) 

BORMULE/'KLL NO. ~ 2 0 6 7 8 9  
LOCAllON Rockv f lats Plant: Landfill Area GROUND SURFACE ELLVAIION 5921.9' 
COORDINATES -6.16 f7I.Q&34 f R P \  WATER LtLEL ENCCUNTERED None 

ORllLER K Parker IiuF'm 4 R& 
DRAUNG COMPANY DRlLUNG RUlO c 
DATE DRILLED ~ n y  71. 19x4 CHECKED BY dB L h w w  
DRILLING METHOO w H  SllE MANAGER 
L O W  BY ? P  

EOCOUST EARP MANAGER 

A 

, A R l l F I C I A L  F I L L  

0.0-2.0' SAMPLE. 
Recovered 1.5/2.0' = EX. 
CLAY: moderate brown ( 5  YR 6 / 4 ) ;  some f i n e  t o  very 
coarse-grained sand; f i l l ;  poor sort ing; angular 
t o  subangular; quartzites; non -s t ra t i f i ed ;  
uncemented; s t i f f ;  mediun p las t i c ;  moist. 

2 . 0 - 4 . 0 '  SAMPLE. 
Recovered 1.6/2.0 = 80%. 
2.0-2.5':CLAY: dusty ye l l ou i sh  brown (10 YR 2/2); 
trace f i n e  t o  coarse-grained sand; f i l l ;  poor 
sort ing, subangular; quar tz i te ;  non -s t ra t i f i ed ;  
non-cemented; very s t i f f ;  mediun p las t i c ;  moist. 
2.5-3.1: SAND AND CLAY: dark ye l lowish orange (10 
YR 6/61: t race gravel; mediun t o  very coarse- 
grained sand; 1-6 cm gravel, poor sort ing; 
subangular; grani te-quar tz i te ;  non -s t ra t i f i ed ;  
weakly cmmted,  poor consolidation; mediun dense; 
low p last ic ;  moist. 
3.1-3.6:CLAY: mediun gray (N 5/01; t race sand t o  
sand, a t  shoe; mediun t o  very coarse-grained sand; 
f i l l ;  poor sort ing; subangular; quartzose; 
s l i g h t l y  s t r a t i f i e d ;  blocky; weakly cemented; h igh 
t o  mediun p las t i c ;  abwdant ca l c iun  carbonate; 
moist. 

HNu Background: 0.0 
OVA Background: 0.0 
Explosimeter Background: 
0.0 

A l l  readings on cut t ings,  
i n  breathing zone, on 
core ,  and in augers: 0.0; 
unless otherwise noted 
below. 

T R I P  BANK SAMPLE 
1805238898 

0.0-3.0' SAMPLE 
L F 0989BR00p 

0.0-1.5' SAMPLE 

LF0989BR0002 
(VOAs only) 

1.5-4.0': Reading in  
Auger: 
OVA: 10 



KlJ. NO. B206789 LOG OF UOREHOLE PAC€ ? W L  

UTHOCOaC DEScRlPTloN 

- - -  

6/61 t o  l i g h t  gray (N 7/01; sane clay;  f inc- 
gra ined sand; we l l  sorted; rounded; non 
s t r a t i f i e d ;  banded w i th  i r o n  ox ide s ta in ing;  
s l i g h t l y  t o  poo r l y  cemented; moderately t o  poorly 
consol idated; mediun hard; weathered; low p l a s t i c ;  
moist. 
8.3-10.0': CLAYSTONE: o l i v e  gray ( 5  Y 4/1) banded 
dark ye l l ow ish  orange (10 Y R  6/61; t r a c e  s i l t ;  non 
s t r a t i f i e d ;  homogeneous; blocky; w e l l  
consol idated; weakly cemented; s i g h t l y  weathered; 
mediun t o  h igh p l a s t i c ;  i r o n  ox ide  C ta in ing  in  
par t ;  moist .  

Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; med im gray (N 5 / 0 )  a n d  
banded dark ye l lowish orange (10 YR 6/6) 

12.0- 14 .O' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
CLAYSTONE: same as above; mediun gray ( N  5/01 t o  
l i g h t  o l i v e  brown (5  Y 4 / 6 1  wi th  dark ye l l ow ish  
orange (10 YR 6/61 mot t l ing.  

10.0-12.0' SAMPLE. 

4 .O-6 .O'  SAMPLE. 
Recovered 1.9/2.0' = 95%. 
4.0-4.8: CLAY: same as above wi th  some gravel ;  
f i l l .  

ARAPAHOE/LARAM(IE FORMATlON 

4.8-5.9:CLAYSTONE: mediun gray (N 5/01 t o  dark 
ye l l ow ish  orange (10 YR 6/6) c o l o r  due t o  banding 
and  marbl ing by i r o n  ox ide  s ta in ing ;  non 
s t r a t i f i e d ;  blocky; poo r l y  cemented; m e d i m  hard; 
wea thered; medium- h igh p l a s t i c ;  t r a c e  c a l c i u n  
carbonate; moist. 

6.0-8.0' SAMPLE. 
Recovered 2.0/2.0 = 100%. 
CLAYSTONE: l i g h t  o l i v e  gray (5 Y 5/21 t o  dark 
ye l l ow ish  oraige (10 YR 6/6); some t o  t race  very 
f i n e  t o  f ine-gra ined sand; rounded; well  sorted, 
non s t r a t i f i e d ;  blocky; weathered; m e d i u n  hard t o  
hard; mediun h igh  t o  h igh p l a s t i c ;  abundant i r o n  
ox ide s ta in ing;  moist. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
8.0-8.3': SANDSTONE: dark ye l l ow ish  orange . ( l o  YR 

L .  0-5.9 '  SAMPLE 
(VOAs on ly )  
LFO989BROLOb 

4.8-10.8'  SAMPLE 
LF09898R0511 
LFO989BR0511D 

5.9-6.0: Reading in  Auger 
OVA: 10 

4.6-8.0:  Reading in  Auger 
5Z-T 
8.0-10.0' SAMPLE 
(VOAs on ly )  
LF0989BRO810 
LF0989BR0810D 

10.8-16.8' SAMPLE 
LF0989BR1117 
LF0989BRllllFB 

12.0-14.0' SAMPLE 
(VOAs only)  
LF09898R1214 

11.08' 



14.0-16.0' SAMPLE 
Recovered 2.W2.0' = 100%. 
CLAYSTONE: same as above; medium gray ( N  5/01 to 
l i g h t  o l i v e  gray (5 Y 5/2) u i t h  occasional bands 
o f  i r o n  ox ide s ta in ing .  

16.0-18.0' SAMPLE 
Recovered 2.0/2.0f = 100%. 
CLAYST0NE:samc as above; medim dark gray ( N  4/01 
wi th  dark y e l l o u i s h  orange (10 YR 6/61; i r o n  ox ide 
s t a i n i n g  . 
18.0-20.0' SAMPLE. 
Recovered 2.0/2.0f = 100%. 
18.0-18.4': CLAYSTONE: same as above 
18.6-19.2': CLAYSTONE: dark ye l lowish orange (10 
YR 6/61 t o  l i g h t  brown (5 YR 5/6); very  mott led;  
s a n e  f i n e  t o  very f i ne -g ra ined  sand; non 
s t r a t i f i e d ;  sane p la t i ness  due t o  i r o n  ox ide 
cementation; w e l l  consolidated; hard; weathered; 
moist .  
19.2-20.0': CLAYSTONE: same as 18.0-18.4'; l i g h t  
o l i v e  broun (5 Y 5/6) to mediun gray ( N  5/01 . -  

20.0-22.0' SAMPLE 
Recovered 2.O/2.Of = 100 %. 
CLAYSTONE: medim dark gray (N 4 / 0 )  t o  moderate 
o l i v e  brown ( 5  Y 4 / 4 ) ;  banded color ing;  t r a c e  of  
i r o n  s ta in ing;  non s t r a t i f i e d ;  blocky; non 
cemented; w e l l  consolidated; h igh p l a s t i c ;  hard; 
s l i g h t l y  weathered; moist .  

16.0-18.0' SAMPLE 
(VOAs on ly )  
LF0989BR1618 



B206789 K1.L NO. 

2 2 . 0 - 2 L . O  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; l i g h t  o l i v e  gray ( 5  Y 
5/21 t o  mediun gray ( N  5/01. 

24.0-26.0 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
26.0-25.6 ' :  CLAYSTONE: same as above; dark gray ( N  
6 /01  
25.6-16.0': CLAYSTONE: same as above; l i g h t  o l i v e  
broun ( 5  Y 5 /61 t o  dark gray ( N  4/01: banded due 
t o  i r o n  oxide sta in ing.  

26.0-28.0 '  SAMPLE. 
Recovered 2.0/2.0 '  = 100%. 
CLAYSTONE: same as above; 1 
5/61 grading t o  ol ive /b lack 

ght o l i v e  broun ( 5  Y 
5 Y 2/11. 
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28.0-30.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTOWE: same as above; l i g h t  o l i v e  b r o w  ( 5  Y 
5 / 6 )  t o  mediun dart gray (N 6/01. 

TOTAL DEPTH = 30.0' 

\ 



LOG OF BOREHOLE 

TOTAL DEPTH 19.5’ 

DRILLING COMPANY 8oyies %others 
DATE ORILLED 
DRILLING MElHoO Hdlow Stem Auaer 
LOGGED BY E.M. Hill 

April 26 and 27, 1989 

GEOLOGIST 

BOREl{9lE/’!ELL NO. B206889 
GROUND SURFACE ELEVAilON 591 7.09’ 
WATER LEVEL ENCOUNlERED None 

DRILLER HELPER R. Orr 
DRILLING RUlO None 

STATIC 14.79’ (09/18/89) 
K. farker 

CHECKED BY +A 4557 c/17/2/Iv 
LY , SIX MANAGER 

EARP MANAGER 

LlTHOLoctC DESCRlPTlON 
SAMPIES COLLECTED 

PERFORMED 
OR onim TESTS 

COLLUVIUM 

0 . 0 - 1 . 5 ’  SAMPLE. 
Recovered 0.0/1.5’ = 0%. . 

Note: 2.5’ cobble i n  shoe; no semple recovered. 

1.5-3.5’ SAMPlE. 
Recovered 2 . 0 / 2 . 0 ’  = 100%. 
1.5-3.0’: SILTY CLAY: dark ye l l ow ish  brown (10 Y R  
4 / 2 1 ;  some very f i n e - t o  med im-gra ined subangular 
sand; f i n e  roots;  s t i f f  darrp. 

ARAPAHOE/LARAMIE FORMATION 

3.0-3.5’: SILTY CLAYSTONE: brownish gray  ( 5  YR 
4/11; laminated; f requent l i g n i t e  layers ,  <1 mn; 
occas iona l  c a l c i t e  streaks; abundant i r o n -  
s ta in ing .  

3.5-5.5’ SAMPLE. 
Recovered 2 . 0 / 2 . 0 ‘  = 100%. 
SILTY CLAYSTONE: s a n e  very  f i n e -  t o  f i ne -g ra ined  
sand a t  bottom o f  sample; b locky  f rac tu res ;  h i g h l y  
ueathered; very  so f t ;  ex tens ive  i r o n - s t a i n i n g  
decreasing w i t h  depth; l i g n i t e  l aye rs ,  < 1  m t o  5 
mn. 

HNu Background: 0.0 
OVA Background: 0.0 

A l l  readings on c u t t i n g s ,  
on core, i n  b rea th ing  
zone, a n d  i n  augers: 0.0; 
unless otherwise no ted  
belou. 

3.5’: Readings i n  Auger: 
OVA: 0.6 
- 

3.5-5.5’: Readings on 
Core: 
HNu: 0.2 

t 
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CAUR r s  rni I rrm 
OR UIHtK  ItSiS 

PERFORMED 

5.5-7.5 '  SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE: s m  very  f i n e - t o  f i n e - g r a i n e d  
sand; angular; quartz;  b locky  f rac tu res ;  h i g h l y  
weathered; ve ry  so f t ;  occasional  i r o n - s t a i n e d  
f rac tu res ;  few l i g n i t e  l aye rs  (4 mn). 

7.5-9.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE: brounish gray  ( 5  YR 4/11: t r a c e  
t o  s m  ve ry  f i n e -  t o  f i ne -g ra ined  sand; Laminated 
t o  no v i s i b l e  bedding; h i g h l y  weathered; ve ry  
so f t ;  occasional  i r o n - s t a i n e d  f rac tu res ;  v e r y  feu  
t h i n  o rgan ic  streaks; damp. 

9.5-11.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE: brounish gray ( 5  YR 4/11: t r a c e  
t o  s m  ve ry  f i n e  t o  f i ne -g ra ined  sand; l aye r  of 
extremely ueathered sandstone; heavy i r o n -  
s ta in ing ;  cont inuous i r o n - f i l l e d  f rac tu res ;  b locky  
t o  laminated; moderately weathered; ve ry  so f t ;  
danp. 

11.5-15.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE: brounish gray  ( 5  YR 4/11: t r a c e  
ve ry  f i ne -g ra ined  sard; cont inuous i r o n - f i l l e d  and 
ve ry  th in  c a r b a n - f i l l e d  f rac tu res ;  s l i g h t l y  
ueathered; s o f t .  

7 0 / /  C F  - 

Inam 

5 . 5 )  Readings in  Auger: 
HNu: 0 . 4  
OVA: 6.0 

- 

7.5-9.5': Readings on 
Core: 
OVA: 0 . 4  
HNU: 0.2 

9.5': Readings i n  Auger: 
HNu: 105 
OVA: 8.0 

- 
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~ 

S I L T Y  CLAYSTONE: t r ace  t o  some very  f i n e  t o  f i n e -  
g ra ined sand; g r a i n  s i z e  inc reas ing  w i t h  depth t o  
sa* s i l t y  c laystone; blocky; f eu  i r o n - f i l l e d  
f rac tu res ;  moderately ueethered; grading t o  h i g h l y  
weathered u i t h  ex tens ive  f rac tu res ;  i r on -mot t l i ng ;  
f r i a b l e ;  t r a c e  organ ic  spots i n  f rac tu res ;  s o f t  t o  
very  so f t ;  danp. 

13.5-14.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
S I L T Y  CLAYSTONE: brounish gray ( 5  Y R  4/11: t r ace  
very  f i n e - g r a i n e d  sand; feu  continuous i r o n - f i l l e d  
f rac tu res :  moderately ueathered; so f t ;  damp. 

14.5-16.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: brownish gray ( 5  YR 4/1); some 
very  f i n e  t o  f i ne -g ra ined  sand; 0.3' zone o f  
laminated severe ly  weathered sandier claystone; 
feu cont inuous i r o n - f i l l e d  f rac tu res ;  moderately 
weathered: so f t ;  danp. 

16.5-18.5' SAMPLE. 
Reovered  2.0/2.0' = 100%. 

18.5-19.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
S I L T Y  CLAYSTONE: brownish gray  ( 5  YR &/I); t r ace  
t o  scine ve ry  f i n e  t o  f i ne -g ra ined  sand; t h i n  sand 
par t ings ;  t o p  s t r o n g l y  uearhered; f rac tu red ;  
f r i a b l e ;  ve ry  s o f t  grading t o  moderately 
wearhered; blocky;  few i r o n - f i l l e d  and organ ic -  
f i l l e d  f rac tu res ;  so f t ;  damp. 

TOTAL DEPTH = 19.5' 

14.79' 
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LKATIOFJ VRockv Flats Plant: Landfill A r m  
COORDINATES N40.160.69 F21.739.67 (RFF') 
TOTAL DEPTH 23.6' 

SAMPI ES C@I.I.ECm 
OR OTIIER ESTS 

FERFOf?MED 

DRILLING COMPANY Bo\Aes Broth= 
D A E  DRILLED Awil 19. 1989 
DRILLING METHOO Hollow Stem AUQW 
LOGGED BY R. T. Treat 

GEOLOaST 

B(WlttIOLE/'KLL NO. B206989 
GROUNO SURFACE N V A n O N  5882.42' 
WATER LEML ENCOUNTERED None 

STATIC 18.42' (09/18/89) 
DRlLLrR K. Parker HECPER R.  Orr 
DRILLING None A - 
CHECKED BY d/&%~T&m - 

Y Sllf MANAGER 

E A R P  MANAGER 
COMMENTS 

TOPS01 L - 
0.0-1.6' SAMPLE. 
Recovered 1.5/1.6' = 94%. 
0.0-0.8' CLAY: gray ish brown ( 5  YR 3/2); sane 
gravel  (1.15 t o  2.50 cm); subrounded and  
subangular: l ou  p l a s t i c i t y ;  weekly cemented; 
poo r l y  consolidated; abundant roots;  moist .  ' 

VALLEY FILL ALLUVIUM 

0.0-1.5': CLAY: pa le  broun ( 5  YR 5/2)  t o  pa le  
ye l l ow ish  broun. (10 YR 6/2) ;  some gravel ;  numerous 
roots; mediun p l a s t i c i t y ;  ueakly c m n t e d ;  poo r l y  
consolidated; moist .  

1.6-3.6'  SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
CLAY: moderate broun ( 5  YR 3 / 4 ) ;  scine gravel  t o  
gravel  l y  a t  bottom o f  sarrple; gravel  (1.25 t o  2.50 
crn); subangular and subrounded; mediun p l a s t i c i t y ;  
moderately cemented; med im s t i f f ;  mois t  t o  very 
moist  a t  3.C t o  3 . 6 ' .  

3.6-5.6'  SAMPLE. 
Recovered 2.W2.0' = 100%. 
CLAY: pa le  ye l l ou i sh  brown (10 YR 6/21 t o  pa le  
brown (5  Y R  5/2) ;  scine g r a n i t i c  and q u a r t z i t e  
gravel ;  g r a v e l l y  tense a t  4.1' t o  4 . 3 ' ;  (0.75 t o  
1.50 cm); subrounded; subangular; feu Scattered 
roots; s l i g h t l y  oxide-stained; mediun p l a s t i c i t y ;  
moderately cemented; moderately consol idated; 
moist. 

HNu Background: 0.0 
OVA Background: 0.0 

A L L  readings on Cut t ings,  
on core, i n  augers, and 
in b rea th ing  zone: 0.0; 
un less o the rv i se  noted 
below. 



NLL NO. ~ 3 n h 9 8 9  LOG OF BOREHOLE 

5.6- 7.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
5.6-6.0': SANOY CLAY: same as above; f i ne -g ra ined  
sand. 

ARAPAHOE/LARAMIE FORMATTON 

6.0-7.6': SANDY CLAYSTONE: pa le  ye l l ow ish  brown 
(10 YR 6 / 2 ) ; .  l i g h t  brown ( 5  YR 5 / 6 ) ;  f i ne -g ra ined  
s a d  (3 /0-2.5 phi); weakly cemented; low 
p l a s t i c i t y ;  l i g n i t e  pockets; massive; homogeneous; 
mcdiun hard; oxide stained; weathered; s l i g h t l y  
m i s t .  

7.6-9.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANOY CLAYSTONE: same as above. 

9.6-11.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANOY CLAYSTONE: Same as above. 

11.6-13.6' SAMPLE. 

SANOY CLAYSTONE: same as above. 
Recovered 2.0/2.0' = 100%. 

13.6-15.6' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
SANOY CLAYSTONE: pa le  ye l lowish brown (10 YR 6/21 
t o  gray ish orange p ink  ( 5  YR 7/21 and pale brown 
( 5  Y R  5/2); f i ne -g ra ined  sand (3.5-2.5 phi); e l l  , 
sorted; low p t a s t i c i t y ;  weakly cemented; massive: 
homogeneous: poo r l y  consol idated; m e d i u n  hard; 
weathered; s l i g h t l y  moist. 

PAGE 'J 'X 4 

8.6' Reading i n  Auger: 
HHu: 0.4 

15.6' Reading i n  Auger: 
HNu: 0 . 5  
- 



MU NO. 8206989 LOG OF BOREHOLE 

15.. 6-17.6'  SAMPLE. 
Recovered 2.0/2.0' =' 100%. 
CLAYSTONE: mcdiun l i g h t  grey ( r J  6/0); massive; 
homogeneous; moderately cemented; m e d i u n  hard t o  
hard; mediun p l a s t i c i t y ;  occasional t h i n  oxide 
streaks o r  strings; blocky; s l i g h t l y  weathered; 
s l i g h t l y  moist. 

\ 

17.6-19.6' SAMPLE. 
Recovered 2.0/2.0' = 100%- 
CLAYSTONE: Same above. 

19.6-21.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSIONE: same as above. 
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LITHOLOGIC DESCRIPTION 

I 1 
SAMFYlS C?LLECTm 
OR UIHER iEsrs 

PERFORMED 
I I  I I I I 

21.6-23.6' SAMPLE. 

CLAYSTONE: same as above. 
- Recovered 2.O/2.Oi = 100%. - - -  

,( 

TOTAL DEPTH = 23.6' 

- !  

26 

27 

28. 

29 T 
I I 

1- 
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+ a  = =  4: a LITHOLOGIC DESCRlPTlON 
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4 -  X W  !2 80, &E 

I !  

SAMRES COLLECTED 
OR OTHER TESTS 

PCRFOfWED 

? h / & / H .  / / I - / &  
ts Plant: Landfill Area 
18 €21,741.54 (RFP) 

DRILLING COMPANY R o m e r s  
DATE DRILLED 
DRILLING METHOO Hollow Stm Auaer 

I 21 and 24. 1989 
~~ ~ 

LOGGED BY R.T. Treat 
GEOtOQST 

07089 

CEARP MANAGER 

TOPS0 I L 

0.0-1.5’ SAMPLE. 
Recovered 1.5/1.5‘ = 100%. 
0.0-0.5’: CLAY: grayish brown (5 YR 3/21; s a n e  
gravel; weakly cemented; poorly consol idated; loy 
plasticity; abundant roots; slightly moist. 

VALLEY F I L L  ALLUVIUM 

0.5-1.5’: CLAY: dusky brown (5 YR 2/21 to moderate 
brown ( 5  YR 4/61; somc gravel; (0.50 to 2.50 cm); 
angular and subangular; granitic and quartzite: 
medim plasticity; weakly cemented; moderately 
consolidated; stiff; moist. 

1.5-3.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAY: moderate yellowish brown (10 YR 5 / 4 1  to 
light brown (5 YR  5/61; trace fine-grained sand; 
calcareous pockets; trace gravel; rnediun 
plasticity; moderately consolidated; moderately 
cemented; stiff; few roots; slightly moist. 

3 .5 -5 .5 ’  SAMPLE. 
Recovered 2.W2.0’ 0 100%. 
CLAY: moderate brown (5 YR  4/41 to light brown ( 5  
Y R  5/61 to moderate yellowish brown (10 Y R  5/41; 
some fine-grained sand (3.0-2.5 phi); low 
plasticity; moderately cemented; moderately 
consolidated; lignite blotches; calcareous 
streaks; stiff; slightly moist. 

HNu Background: 0.0 
OVA Background: 0.0 
All readings on Cuttings, 
on core, in breathing 
zone and augers: 0.0; 
unless otherwise noted 
below. 

- 3.5‘ Readings in Auger: 
HNu: 0 . 8 ;  
OVA: 2.0 

5 . 5 ‘  Readings in Auger: 
HNu: 1.4; 
OVA: 12.0 

- 
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LOG OF BOREHOLE 
SAMPI ES POI ITClTD 

OR OTHER TLSIS 
PERFORMED 

LITHOLOGtC DESCRIPTION 

PAC< 3 OF 8 

5.5-7.5' SAMPLE. , 

5.5-6.0': SANDY CLAY: S a m e  as above. 
Recovered 2.0/2.0' = 100%. 

A R A P A H O E / L A R A M I E  FORMATION 

6.0-7.5': CLAYSTONE: pa le  ye l l ow ish  broun (10 YR 
6/2); l i g h t  brown (5 YR 6 / 4 1 ;  p a l e  b roun ( 5  YR 
5/2); sane f i ne -g ra ined  sand (3.0-2.5 phi); low 
p l a s t i c i t y ;  moderately cemented to' weakly 
cemented; medim hard; l i g n i t e  s t r i n g s  and 
blotches; weathered; s l i g h t l y  moist .  

7.5-9.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above; more sand. 

9.5-11.5' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
SANDY CLAYSTONE: pa le  ye l low ish  b r o v ,  (10 YR 6/21 
and p a l e  brown ( 5  YR 5 /2 ) ;  sane s t reaks  l i g h t  
broun ( 5  YR 5 / 6 ) ;  f ine-gra ined sand ( 3 . 0 - 2 . 5  phi); 
ueak ly  cemented; poo r l y  consol idated; some ox ide  
s ta ined  streaks; massive; homogeneous; weathered; 
s l i g h t l y  moist .  

11.5-13.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: l i g h t  gray (N 7/0) t o  mediun l i g h t  g ray  
( N  6/0); some f i ne -g ra ined  sand (3.5-3.0 ph i ) ;  low 
p l a s t i c i t y ;  massive; homogeneous; hard; moderately 
consol idated; s l i g h t l y  ueathered; s l i g h t l y  mo is t .  

- 7.5 '  Readings i n  Auger: 
HNu: 1.0; 
OVA: 10 

9.5' Readings i n  Auger: 
HNu: 5.0; 
OVA: C8.0 

9.5' Readings i n  
Breath ing  Zone: 
HNu: 2 .2 ;  
OVA: 6 . 0  



13.5-15.5’  SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: same as above. 

15.5-17.5’  SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

to mediun l i g h t  gray (I 6/0); medim p l a s  
moderately cemented; mediun hard; s 
ucather+- - th in  streaks o r  blotches; s 
m i s t .  

SANDY CLAYSTONE: p a l e  ye l louish brown ( 1 0  Y R  6/21 
i c i t y ;  
i g h t  Ly 
i g h t  l y  

17.5-19.5’  SAMPLE.  
Recovered 2.0/2.0’ = 100%. 
SANDY CLAYSTONE: same as above; damp. 

19.5-21.5 ’  SAMPLE. 
Recovered 2.0/2.0‘ = 100%. 
SANDY CLAYSTONE: same as above: Less sand. 

20.82’ 



LIMOCOGIC DESCRIPTION 

2 1 . 5 - 2 3 . 5 '  SAMPLE.  
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: pa le  ye l l ow ish  brown (10 YR 6/21; 
p a l e  brown ( 5  Y R  5 / 2 )  t o  mediun l i g h t  gray ( N  
6/01; f i n e -  ( 4 . 0 - 3 . 5  phi) t o  very  f i ne -g ra ined  
sand (3.5-3.0 phi); low p l a s t i c i t y ;  ueakly t o  
moderately cemented; p o o r l y  consol idated; hard; 
massive; hcmogeneous; b locky  i n  lenses; ueathered; 
dam. 

23.5-25.5' S A M P L E .  
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: Sam as above; moderate brown ( 5  
YR 3/41 t o  p a l e  broun ( 5  YR 5/21; l ess  Sand; 
moderately ox ide  stained. 

25.5-27.5' S A M P L E .  
Recovered 2.0/2.0 = 100%. 
SANDY CLAYSTONE: same as above; l e s s  oxide 
s t a i n  i ng . 
27.5-29.5' SAMPLE.  
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above; rnedim l i g h t  gray 
(N 6/01; moderately cemented; u e l l  consol idated; 
low t o  mediun p l a s t i c i t y ;  s l i g h t l y  danp. 
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29.5-31.5' SAMPLE. 
Recovered 2.0/2.0' = 1002. 
SANDY CLAYSTONE: mediun dark  g ray  ( N  L / O )  tO 
mediun l i g h t  gray ( N  6/0); f i n e - g r a i n e d  sand (3.5- 
3.0 phi); low p l a s t i c i t y :  hard; moderately 
c m n t e d ;  we l l  consol idated; blocky;  massive; 
hanogeneous; unweathered; dry.  

31.5-33.5 '  SAMPLE. 
Recovered l.Z/t.O' = 60%. 
SILTSTONE AND SANDSTONE: mediun dark  ( N  4/01 t o  
mediun l i g h t  gray ( H  6/01; f i n e - g r a i n e d  sand (4.0- 
3.5 phi); moderately cemented; non -p las t i c ;  weekly 
consolidated; hard; massive; s l i g h t l y  damp. 

33 .5 -35 .5 '  SAMPLE. 
Recovered 1.0/2.0' = 50%. 
SILTSTONE AN0 SANDSTONE: S a m  as above. 

35.5-37.5 '  SAMPLE. 
Recovered 1.5/2.0' = 75%. 
SILTSTONE AND SANDSTONE: m e d i u n  dark g ray  ( N  6 /01  
t o  mediun l i g h t  gray ( N  6/01; very  f i n e  gra ined-  
sand (4.0-3.5 p h i )  w i t h  th in c lean  sends tom 
s t reaks  (0.3 cm): m n - p l a s t i c ;  moderately 
cemented; hard; massive; well consol idated; dry.  

c' PAGE 5 9F 

SAMPLES rnl I fCTD 
OR OlHtR TESTS 

PERFORMED 
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3 7 . 5 - 3 8 . 5 '  SAMPLE.  
Recovered l.O/l.Of = 100:. 
SANDSTONE AND SILTSTONE:  same as above; m r e  Sand 
(approximately 60%) u i t h  approximately LO% f ines: 
s l i g h t l y  danp. 

38.5-39.5 '  SAMPLE. 
Recovered 0.0/1.0' = 0%. 

39.5-41.5 '  SAMPLE. 
Recovered 0.0/2.0' = 0%. 

41.5-42.5 '  SAMPLE. 
Recovered 0.0/1 .O' = 0%. 

42.5-43.5 '  SAMPLE. 
Recovered l.O/l.Or = 100%. 
SANDY SILTSTONE: medim gray ( N  5/01 t o  medim 
dark gray (N  C / O ) ;  very f ine-gra ined sand ( 3 . 0 - 4 . 0  
phi); massive; homogeneous; very  hard; moderately 
cemented; moderately consolidated; $uearhered; 
s l i g h t l y  danp. -. 

43 .5 -15 .0 '  SAMPLE. 
Recovered 1.5/1.5' = 100%. 
SANDY SILTSTONE: Sam as above; t h i n  Lenses 
sandstone; more l i g n i t e  s t r i n g s  and pockets: 
s l i g h t l y  daw. 

45.0-46.0' SAMPLE. 
Recovered l.O/l.Of = 100%. 
SANDY SILTSTONE: same as above. 
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46.0-47.0 SAMPLE. 
Recovered l.O/l.Ol = 100%. 
SANDY S ILTSTONE:  same as above. 

47.0-48.0’ SAMPLE. 
Recovered l.O/l.O‘ = 100%. 
SANDY S ILTSTONE:  same as above. 

48.0-L9.0’ SAMPLE. 
Recovered l.O/l.O‘ = 100%. 
SANDY S ILTSTONE:  same as above; more very f i n e -  
gra ined sand. 

Note: 69.0-49.5’: D r i l l e d -  u i t h  center b i t .  N o  
sa rp te  recovery. 

49.5-51.5‘ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDSTONE AND S ILTSTONE:  dark gray ( N  3/0) to 
gray ish b lack  ( N  2/01: f i ne -g ra ined  sand (3.0-3.5 
phi); massive; l i g n i t e  pockets; hcmogeneous; low 
to n o n - p l a s t i c i t y ;  weakly consol idated: medium 
hard; m i s t  t o  Yet lense a t  50’; saturated f o r  
l ess  than 0.1’ 

51.5-52.5’ SAMPLE. 
Recovered l.O/l.O’ = 100%. 
SILTSTONE AND SANDSTON?: same as above; mrc S i l t ;  
s l i g h t l y  moist .  

52.5-53.5’ SAMPLE. 
Recovered l.O/l.O’ = 100%. 
SANDY S ILTSTONE:  same as above: less sand; danp. 

47.0’ Reading i n  Auger: 
HNU: 0.0; 
OVA: 2 .0  ppn 

- 



‘MIL NO. B207089 

h 

t 

x 
Y 

a 

LOG OF BOREHOLE 

W wrt r? mi I rum 
€ 2  Q W  LITHOLOGIC DESCRIPTION OH unER lCSTS 

d 
0 

PERFORMED ec3 ZCL 3 3  m t  

PAGE R OF a 

53.5-SL.5’ SAMPLE. 
Recovered l.O/l.O‘ = 100%. 
SANDY S ILTSTONE:  same as above; s l i g h t l y  damp. 

5 L . 5 - 5 5 . 5 ‘  SAMPLE. 
Recovered l.O/l.O’ = 100%. 
SANDY S ILTSTONE:  dark gray ( N  3/01 t o  gray ish 
b lack ( N  2/01: f ine-gra.ined sand; massive; hard 
lenses; l i g n i t e  s t r i n g s  and pockets; weekly 
consolidated; moderately cemented; danp. 

55.5-56.5’ SAMPLE; 
Recovered l.O/l.O’ = 100%. 
SANDY S ILTSTONE:  Sam as above. 

56.5-57.5’ SAMPLE. 
Recovered l.O/l.O’ 100%. 
SANDY S ILTSTONE:  same as above. 

57.5-58.51 SAMPLE. 
Recovered l.O/l.O’ = 1002. 
SANDY S ILTSTONE:  same as above: 

58.5-59.0’ SAMPLE. 
Recovered 0.5/0.5’ = 100%. 
SANDY SILTSTONE: same as above: m r e  c lay .  

59.0-60.0‘ SAMPLE. 
Recovered 1.0/1.0’ = 100%. 
SANDY CLAYSTONE: dark gray ( N  3/01; gray ish b lack  
( N  2/01; blocky;  rnedim p l a s t i c i t y ;  medim hard; 
hmgcneous;  massive; f i ne -g ra ined  sand; damp. 

TOTAL O E P T H  = 60.0’ 



LOG OF BOREHOLE 

OA BYBATE d a L u / ~  I & L + q  I/M I//-/ 3 -ky RCREHrXE/WELL NO. B207189 
LOCATION &ky not3 Plant: Landfill Area GROUND SURFACE  EVAT TI ON 5884.81 
COORDINATES N40.107.lO €21,741.74 (RFP) W A I E R  LEVEL ENCGUNERED None 

L o r n  BY EM. Hill: H.G. Bienkovski 
. GEOLOUST CEARP MANAGER 

CcwfNTS Surface casino set ot 28 feet bdow Qraund surface on 4/25/89 b v  E.M. Ili l l .  

TOPS01 L 

0 . 0 - 1 . 5 '  SAMPLE. 
Recovered 1 . 5 / 1  . 5 '  = 100%. 
0.0-0.6': CLAYEY SILT: dusky brown ( 5  YR 2/21; 
t r a c e  f i n e  t o  coarse angu lar  gravel ;  f i rm: 
unconsolidated; 1 mn f l e c k  o f  c layey  m a t e r i a l - -  
dusky b lue  (5 PB 5/21; danp. 

COLLUVIUM 

0.6-1.5': CLAYEY SILT:  dusky ye l l ow ish  brown (10 
YR 2/21; t r a c e  f i n e  t o  coarse angular qua r t z  and 
g r a n i t e  gravel ;  s t i f f ;  no bedding; massive: 
abundant f i n e  roots; damp. 

1.5-3.5' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
1.5-2.8':  SILTY CLAY: dusky ye l l ow ish  brown (10 YR 
2/21: s u m  angular o r  g r a n i t i c  f i n e  t o  coarse 
gravel ;  cobbles; mot t led ;  s t i f f ;  d-. 
2.8-3.5':  GRAVEL AND COBBLES: g r a n i t i c :  mCdiUII- t o  
very coarse-grained; angular; dry; 0.2' l aye r  o f  
ve ry  s t i f f  s i l t y  clay--darrp. 

Note: 3.5-6.5':  D r i l l e d  w i t h  center  b i t .  No sarrple 
recovered. 

1 . 5 - 5 : s '  SAMPLE. 
Recovered O.C/l .O' = 40%. 
SILTY CLAY: l i g h t  o l i v e  g ray  ( 5  Y 5/21: scine f i n e  
t o  coarse subangular t o  angular gravel ;  g r a n i t i c ;  
h i g h l y  mo t t l ed  w i t h  orange; 1-2 mn b lack  f lecks ,  
spots; f i rm; moderately p l a s t i c :  moist .  

HNU Background: 0.0; 
OVA Background: 0.0; 

A l l  readings on c u t t i n g s ,  
core, in b rea th ing  zone 
and in  augers: 0.0; 
un less  o therw ise  noted. 

5.5': Reeding in Auger: 
OVA: 2.0 
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5 . 5 - 7 . 5 ’  SAMPLE. 
Recovered 2.W2.0‘ = 100%. 
S I L T Y  CLAY AND CLAY: moderate y e l l o u i s h  broun (10 
YR 5 / L ) ;  medim gray ( N  5/01: t r a c e  ve ry  f i n e -  
g r a i n e d .  sand; calcareous streaks; t h i r  
carbonaceous streaks; s t i f f ;  moderately t o  h i g h l y  
p l a s t i c ;  laminated; damp. 

ARAPAHOE/LARAMlE FORMATION 

7.1-7.5’: S I L T Y  CLAYSTONE AND CLAYSTONE: d e r a t e  
ye l l ow ish  broun (10 YR 5 / C ) ;  mediun gray  (N  5/01; 
t r a c e  very  f i ne -g ra ined  sand- - inc reas ing  ui th 
depth; f requent (0.5 mn l i g n i t e  layers ;  ve ry  s o f t ;  
eXtrWfIely weathered; laminated; heavy i r o n -  
oca i n i  ng . 
7.5-9.5’ SAMPLE. 
Recovered 2.0/2.0’ = 1OOX. 
S I L T Y  CLAYSTONE TO SANDY S I L T Y  CLAYSTONE: darb 
ye l l ow ish  b r o w  (10 YR 6 / 2 ) ;  t r a c e  t o  s a n e  ver) 
f i n e -  t o  f i ne -g ra ined  subangular sand; f inin( 
upusrd; orange i r o n  streaks; f requent  l i g n i t c  
streaks; calcareous pods and s t reaks ;  extremel)  
ueathered; damp. 

9.5-11.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
S I L T Y  CLAYSTONE: s a n e  very  f i n e -  t o  f ine-gra inec  
sand; heavy i ron -s ta in ing ;  v e r y  t h i n  l i g n i t c  
laminat ions;  s t i f f ;  moderately p l a s t i c ;  cla: 
layers;  very  so f t ;  h i g h l y  weathered; danp ti 
moist. 

11.5- 13.5‘ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
S I L T Y  CLAYSTONE: brownish gray  ( 5  YR 6/11: t rac t  
ve ry  f ine-gra ined sand; s o f t ;  s l i g h t l y  weathered; 
blocky; f e u  f rac tu res  throughout; i r o n  and gypsu 
f i l l e d ;  damp. 
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13.5-15.5‘ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
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SILTY CLAYSTONE: Sam as above; t race  very f i n e -  
gra ined sand. 

15.5-17.5’ SAMPLE. 
Recovered 2.0/2.O‘ = 100%. 
SILTY CLAYSTONE: brounish gray ( 5  YR &/I); t r ace  
v e r y  f i ne -g ra ined  sand; so f t ;  s l i g h t l y  weathered; 
blocky: more f requent f ractures;  iron-fi l led; zone 
o f  s i l t y  c lay;  some sand; Laminated; h i g h l y  
weathered; t race  organic  f lecks;  daw.  

17.5-19.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SILTY CLAYSTONE: same as above; t race  very f i n e -  
t o  f i ne -g ra ined  sand; moderately t o  s l i g h t l y  
weathered; increas ing t o  some,sand a t  19-19.5’. 

19.5-21.5’ SAMPLE. 
Recovered 2.0/2.0‘ = 100%. 
SILTY CLAYSTONE: dark ye l l ow ish  brown (10 YR 4/2); 
t r a c e  t o  sane very f i ne -g ra ined  sand; angular; 
laminated t o  Lent icu lar ;  h i g h l y  ueathered; 
c r w b l y ;  i r o n - s t a i n i n g  i n  streaks; darrp. 

19.5-21.5’: Reading o n  
Core: 
HNu: 2.2 
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21.5-23.5’ SAUPLE. 
Recovered 2.0/2.0‘ = 100%. 
SILTY CLAYSTONE: l i g h t  brownish gray (10 YR 6/11 
t o  pale ye l l ou i sh  brown (10 YR 6/2); trace very 
f ine-  t o  f ine-grained sand; angular; blocky t o  
laminated: i ron-sta ined fractures; very sof t ;  s ~ m e  
mtt 1 ing;.danp. 

23.5-25.5’ SAMPLE. 
Recovered 2.0/2.0‘ 8 100%. 
SILTY CLAYSTONE: brownish gray ( 5  YR &/I); 
very f ine- t o  f ine-grained sand; blocky; 
f i l l e d  fractures; t race 1 mn l i g n i t e  s t r  
s l i g h t l y  weathered; sof t ;  danp. 

25.5-27.5’ SAUPLE. 
Recovered 2.0/2.0‘ = 100%. 
SILTY CLAYSTONE: dark ye l lowish brown (10 YR 

some 
ron- 
aks; 

/ 2 ) ;  
trace very f ine-gra ined sand; abundant f ractures 
with i ron-sta in ing;  moderately weathered; blocky; 
c rwb ly ;  sof t ;  danp. 

27.5-29.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SILTY CLAYSTONE TO SANDY SILTY CLAYSTONE: same as 
above; mediun dark gray ( N  C/O); trace f i n e  sand; 
grading t o  medim gray ( N  5/01; s l i g h t l y  
weathered; so f t ;  feu i r o n - f i l L e d  fractures; 
s l i g h t l y  danp. 

21.5-23.5’ Reading on 
Core: 
OVA: 0.2 
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2 9 . 0 - 3 3 . 0 '  SAMPLE. 
Recovered 3.1/L.O8 = 78%. 
RQD 2.6/3/1' = 84%. 
29.0-30.3': CLAYSTONE: dark y e l l o u i s h  broun (10 YR 
4/21; homogeneous; f i r m  t o  'moderate ly  hard; no 
reac t i on  t o  HCl ;  damp. 
30.3-52.6': CLAYEY SILTSTONE: mediun dark gray ( N  
4/01: haogeneous except f o r  an organic  r i c h  
c laystonc 31.65-31.9'; t r a c e  ve ry  f ine-gra ined 
sand; moist. 

33.0-36.0' SAMPLE. 
Recovered C.1/3.0' = 137%. , 

RPD 3.55/4.1' = 8R. 
32.1-33.6': CLAYSTONE; o l i v e  gray ( 5  YR 4/1) a m  
mott led;  homogeneous; t r a c e  rnediun nodules; sof t ;  
p l a s t i c ;  no r e a c t i o n  t o  HCL; damp. 
33.4-36.0': SILTSTONE: medim dark gray (N & I O ) ;  
homogeneous; t race  very f i ne -g ra ined  sand; t race 
clay; no reac t i on  t o  HCL; damp. 

36.0-37.0 SAMPLE. 
Recovered 1.1/1.0' = 110%. 
ROD O.n/1.1' = 60%. 
CLAY E 
very 
t o  HC 

SILTSTONE: m e d i u n  dark gray ( N  L / O ) ;  t r ac t  
ine-gra ined sand; f i r m  t o  hard; no reac t i o r  
: daw.  

31.43' - - 
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37.0-39.0' SAMPLE. 
Recovered 1.S/2.01 = 75%. 

CLAYEY SILTSTONE: brownish gray (5  YR 4 / 1 ) ;  tO 
mediun dark gray ( N  4/01; homogeneous; t race  very 
f i ne -g ra ined  sand; f irm; no r e a c t i o n  t o  HCL; damp. 

RQD o.a/i.s' .=  53%. 

cAuri r: mi I r r m  
LITHOLOGIC DESCRIPTION UR Ol t i tH  I tSlS S Y  
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39.0-43.0' SAMPLE. 
Recovered 3.9/4.0' = 98%. 
ROD 3.6/3.9' = 92%. 
S I L T Y  CLAYSTONE: dark gray (N 3/0) t o  mediun dark 
gray (N 4/0); homogeneous, t r a c e  very f i ne -g ra ined  
sand; moderately hard t o  hard; no r e a c t i o n  t o  H C l ;  

4 3 . 0 - 4 7 . 0  SAMPLE. 
Recovered 1.4/4.01 = 35%. 
RPD 1.2511.41  = am. 
CLAYEY S ILTSTONE:  dark gray ( N  3/0) t o  m e d i u n  dark 
gray ( I  4 / 0 1 :  hcmogeneous: organic  r i c h  laminae a t  
4 4 . 3 - 4 4 . 4 ' ;  t o  t race ' ve ry  f i ne -g ra ined  sand; hard; 
no r e a c t i o n  t o  H C l ;  da~p. 

L 
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47.0-49.0 SAMPCE. 
Recovered 4.6/2.0' = 230%. 
RQO 4.6 /4 .6 '  = 100%. 
CLAYEY SILTSTONE: dark gray ( N  5/01 t o  brounish 
gray (5  YR 4 / 1 ) ;  laminated; t race l i g n i t e  
s t r ingers;  t r a c e  t o  occasionally some very f i n e -  
t o  f inc-grs ined sand; hard; M react ion t o  HCL; 
danp. 

49.0-53.0'  SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RQO 4.CV4.0' = 100%. 
CLAYEY SILTSTONE: dark gray ( N  3/01 t o  brounish 
gray (5  Y R  4/11; Laminated; t race l i g n i t e  
s t r ingers;  t r a c e  t o  occasionally some very f i n e -  
t o  f ine-gra ined sand; hard; no react ion t o  HCL; 
d-. 

SAMM rq mi I Frm 
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53.0-57.0 SAMPLE. 
Recovered 4.1 /4 .0#  = 103%. 
RQD 2.9 /4 .1#  = 71%. 
S I L T Y  CLAY: dark gray (N 3/01; laminated; organic 
r ich:  somc l i g n i t e  stringers; t race very f i n e -  
grained sand; moderately hard; no react ion t o  HCL; 
danp. 

57.0-61.0 SAMPLE. 
Recovered 6 . 3 / 4 . 0 f  - 108%. 
ROD 1.3/1.3' = 100%. 
CLAYEY SILTSTONE: dark gray (N 3/0); laminated; 
organic r i c h  in) par t ;  t race l i g n i t e  s t r ingers;  
t race very f ine-gra ined sand; moderately hard t o  
firm; no r e a c t i o n  t o  HCL; damp. 
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61.0-65.0 SAMPLE. 
Recovered L .0 /4 .0 f  = 100%. 
RQD 3.5/C.O' = 88%. 
CLAYEY SILTSTONE: dark gray (N 3/0) to medium dark 
gray -(N 4/01; laminated; organic rich above 61.5' 
with trace lignite stringers; moderately hard; no 
reaction t o  HCL; danp. 

SANRES Cnl.lECm 
OR 0mER IES lS  

PERf ORMED 

65.0-69.0 SAMPLE. 
Recovered G.5/4 .0f  = 113%. 
RQD L.3/4.5' = 96%. 
65.0-66.6': SILTY CLAYSTONE: dark gray ( N  3/01 KO 
mediun dark gray ( N  C/O); Laminated; organic rich; 
firm; no reaction to HCL; damp. 
66.6-67.6': LIGNITE: brownish black ( 5  YR &/I1 tO 
brownish gray ( 5  Y R  2/1); fissile; firm; no 
reaction t o  HCL; danp. 
67.6-68.7': SILTY CLAYSTONE: mediun dark gray (N 
C/O);  organics decreasing with depth; hard; no 
reaction KO HCL; danp. 
68.7-69.0': SANDY CLAYSTONE: mediun dark gray ( N  
C/O); homogeneous; very fine-graincd, subrounded, 
well sorted sand; firm; danp. 
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69.0-73.0' SAMPLE. 
Recovered C.O/L.O' = 100%. 
RQO 3.3/C.01 = 83%. 
69.0-69.3': CLAYEY SANDSTONE: incdiun dark gray (N 
6/01; v e r y  f i n e -  t o  f ine-grained; subrounded; .we1 1 
sorted; d a w .  
69.3-73.0': CLAYEY SILTSTONE: laminated; o rgan ic  
r i c h  uith l i g n i t e  bed; 69.2-69.L; s i l t y ,  ve ry  
f i ne -g ra ined  sandstone bed 72.0-72.2; dam.  

+ ,  y SAMPI FC, pfl I F r T n  

73.0-7'7.0 SAMPLE. 
Recovered 2.5 /4 .0 '  = 63%. 

E E  0 - W  

RPD 1.3/2.5' = 52%. 
73.0-73.3': CLAYEY SILTSTONE: medim dark  gray  ( N  
C/O); laminated; waxy; hard; damp. 
73.3-73.6': CLAYEY SANDSTONE: m e d i m  dark  g ray  (N 
C/O); ve ry  f i n e -  t o  f ine-gra ined;  subrounded; w e l l  
sorted; f i rm;  no r e a c t i o n  t o  HCL,  damp. 
73.6-75.5': CLAYEY SILTSTONE: dark g ray  ( N  6/01; 
f i s s i l e ;  organic r i ch ;  damp. 

UTHoCOGlC UESCRlPTlON OR OlHtH I t S l S  
PERFORMED 

70.98-75.&3': 
Ceotecnnicai sample 
(Hydrometer Ana lys i s )  
LF 13898R7075. 

16% Sand 
44% S i l t  
40% Clay - . .- 

[ ' !  

._ 
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T7.0-80.0 SAMPLE. 
Recovered 6.0/3.0' = 133%. 
ROD 3.8 /4 .0 '  = 95%. 
7 .0 -78 .0 ' :  SILTY CLAYSTONE: dark gray ( N  4 / 0 ) ;  
laminated; t race very f ine-gra ined sand; f i n ;  no. 
react ion t o  H C l ;  moist. 
78.0-80.0': CLAYEY SANDSTONE: dark gray (N  3/01 t 0  
mdiun dark gray (N 6/01; laminated; t race very 
f ine-grained sand; moderately hard t o  f irm, no 
react ion t o  HCL; moist. 

80.0-83.0 SAMPLE. 
Recovered 6.5/3.0' = 150%. 
ROD 3 . 8 / 4 . 5 '  = 84%. 
80.0-81.4': SILTY CLAYSTONE: brownish black ( 5  YR 
2/1) t o  dark gray (N 3/01: Laminated; organic r i c h  
w i th  uppennost 0.5' l i g n i t e ;  organics decreasing 
dounuard, f i r m  t o  d e r a t e l y  hard; no reac t i on  t o  
HCL; danp. 
81.4-83.0': CLAYEY S1LTSTONE: m d i u n  dark gray (N 
4 / 0 ) ;  hanogtneous; breaks with concoidal 
fractures; hard t o  very hard; no react ion t o  HCL; 
d W -  

' 83.0-87.0 SAMPLE. 
Recovered 3 . 9 / 4 . 0 '  = 98%. 
ROO 3.713.9' = 95%. 
83.0-85.1': CLAYEY SILTSTONE: mediun dark gray (N 
C / O ) ;  Laminated; f i r m  no react ion t o  HCL,  damp. 1 -84.1-86.9': S I L T Y  SANDSTONE: dark gray (N 3/01 t o  
brounish gray ( 5  YR C/l); crossbedced; t race  
organics along crossbeds; very f ine-grained; 
subrounded; u e l l  sorted: well  consolidated (hard 
t o  very hard); no react ion t o  H C l ;  d a q .  

SAMPI ES C.01.1 rCTED 
UTHOLOGIC DESCRlPTlON OR OTHER IESlS 

" Y  E 2  Q. 
a 0  IW 
5 2  5 2  PERFORMED 
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UTHOLOGIC DESCRIPTION 
SAMPI FC C n l  I f r T n  

OR OlHER TESTS 
PERFORMED 

87.0-91.0 SAMPLE. 
Recovered 3.W4.0' = 98%. 
ROD 1.7/3.9' = CLX. 
87.0-89.0': SANDY SILTSTONE: mediun dark gray (N 
4/01; Laminated; sane si Lty sandstone stringers; 
soma organic rich siltstone stringers; some clay; 
moderately hard; no reaction to HCL; daw. 
89.9-90.9': SILTY CLAYEY SANDSTONE: mediun dark 
gray (N 4/01 to brownish gray; ( 5  YR 6/11; 
Laminated; very fino-grained; subrounded; well 
sorted; uell consolidated (moderately hard to 
hard); no reaction to HCL; daw. 

91.0-96.0 SAMPLE. 
Recovered 2.9/3.0f = 97%. 
ROD 2.4/2.9' = 83%. 
SILTY SANDSTONE: dark gray (N 3/01 to brownish 
gray ( 5  YR 6/11: laminated; poorly sorted, very 
fine-grained, silty, subrounded sands and 
rrPderOtdy wet 1 sorted fine-grained, subrounded 
sands; trace organic rich sandstone; trace clayey 
sandstones; well consolidated; no reaction to H C l ,  
dam. 
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9C.O-98.0 SAMPLE. 
Recovered 3.8 /4 .0 '  = 95%. 
RQD 3.8/3.8' = 100%. 
96.0-97.5l: S I L T Y  SANDSTONE; medim dark gray ( N  
C/O) t o  brownish grey (5 Y R  4/11; very f i n e -  t o  
fine-grained; subrounded; moderately we l l  sorted; 
t race l i g n i t e  str ingers; w e l l  consolidated; no 
react ion t o  HCL,  danp. 
97.5-97.8': LIGNITE: brownish black ( 5  Y R  2/11; 
laminated; subf iss i le ;  no reac t i on  t o  HCL; daw. 

98.0-102.0 SAMPLE. 
Recovered 4.1/4.0' = 103%. 
RPD 3.9/6.1' = 95%. 
98.0-101.7': SILTY SANDSTONE: medim dark gray ( N  
C / O )  t o  o l i v e  gray ( 5  Y L/l); laminated; very 
f i ne -  t o  f ine-grained ( f i n i n g  downward); some 
sandstone c las ts  (rounded, mediun pebbles); 
moderately wel l  sorted; u e l l  consolidated; no 
react ion t o  H C l ;  danp. 
101.7-102.O1: CLAYEY SILTY SANDSTONE: a l t e rna t i ng  
bands o f  mediun gray (N 5/01 and dark gray ( N  
5/01; crossbedded; very fine-grained; well sorted; 
firm; danp. 
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102.0-106.0' SAMPLE, 
Rec0ver.d 3.5/3.5' = 100%. 
ROD 2.U3.5' = 69%. 
CLAYEY S I L T Y  SANDSTONE: a l t e r n a t i n g  bands O f  
medim gray (N 5/01 and dark gray ( N  3/01: 
crossbedded; very fine- t o  f ine-grained, u e l l  
sorted; f r i a b l e  becaning w e l l  consol idated below 
104.6';. no r e a c t i o n  t o  HC1; danp. 

106.0-110.0 SAMPLE. 
Recovered 4.0 /4 .0 '  = 100%. 
RPD 3.1/4.O' = 78%. 
106.0-108.6': SILTY SANDSTONE: mediun dark gray ( N  
U O ) ;  f a i n t l y  Laminated; ve ry  f i n e -  t o  f i ne -  
grained; moderately we l l  sorted; rounded; u e l l  

108.6-110.0': CLAYSTONE: dark gray (N 3/01 t o  
brownish b lack ( 5  YR 2/11; homogeneous t o  
s u b f i s s i l e ;  becoming organic r i c h  a t  109.1'; damp. 

-onsolidated; no reac t i on  t o  HCL; dam. 

1 

I 
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110.0-1lL.O SAMPLE. 
Recovered C . W C . 0 '  = 110%. 
ROO 3.7/4.3' = 90% 
S I L T Y  CLAYSTONE: dark gray (H 3/01 t o  brownish 
b lack ( 5  YR Ul); subfissiLe:  some very f i n e -  
gra ined sand in  p a r t ;  f i rm; no react ion t o  HCL; 
moist. 

;AMPI FC rn I frirn 
Oti OIHER It515 

PERFORMED 
U THOLOGIC DE SCRIPTION " 4 1  

35 
6 E  4 a  

114.0-118.0 SAMPLE. 
Recovered 3.8/C.O' = 95%. 
ROO 0.9/3.0' 8 24%. 
S I L T Y  CLAYSTONE:  sat^ as above. 
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118.0-122.0 SAMPLE. 
Recovered 3 . W 4 . 0 ‘  = 95%. 
ROD 1.5/3.8’ = 39%. 
118.0-121.3’: SILTY CLAYSTONE: same as above 
except f o r  sardy c lays tone l a y e r  (118.5 t o  118.7‘) 
u i t h  o l i v e  g ray  c o l o r  ( 5  Y &/l). 
121.3-121.8 SILTY SANDSTONE: pale  broun ( 5  Y R  
5/21; hcmogeneous; ve ry  f i n e -  t o  f ine-gra ined;  
moderately w e l l  sorted; subangular t o  subrounded; 
well consol idated; no r e a c t i o n  t o  H C l ;  damp. 

122.0-126.0 SAMPLE. 
Recovered L.O/C.O’ = 100%. 
ROD 3 . 8 / 4 . 0 ’  = 95%. 
CLAYSTONE: dark  gray (N 3/01; s u b f i s s l e  above 
125.2’; homogeneous; uaxy; v e r y  f i n e -  t o  f i n e -  
grained; p o o r l y  so r ted  sandstone s t r i n g e r  a t  123.1 
t o  123.2 and 125.1‘ depth, no r e a c t i o n  t o  H C l ;  
m i s t .  
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126.0-130.0 SAMPLE.  
Recovered 2 . V 4 . 0 '  = 58%. 
ROD 1.8/2.3' = 78%. 
CLAYEY SILTSTONE: mediun dark gray ( N  4/01: 
homogeneous; s a n e  disseminated-very fine-grained 
sand; moderately hard to hard; no reaction to HCL; 
daw. 

I 
I 

130.0-133.0 SAMPLE.  
Recovered 4 . 0 / 3 . 0 '  = 133X. 
ROD 2.9/4.0 '  8 75%. 
S I L T Y  CLAYSTONE: brownish black ( 5  YR 2/1)  to 
olive black ( 5  Y 2/11: subfissle to fissle; 
organic rich grading into clayey lignite at 129.9- 
130.3' trace very fine-grained sand in part: firm 
to moderately hard; no reaction to HCL; moist. 
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133.0-137.0 SAMPLE. 
Recovered 4.1/4.0' = 103%. 
ROD 3.5/c.i' = 85%. 
133.0-133.9'; SILTY CLAYSTONE: same as above 
except no lignite. 
133.9-137.0': SANDY SILTSTONE: medim dark gray (N 
6/01 to medim gray (N 4 / 0 1 :  homogeneous; 
disseminated very fine-grained sand; some clay 
above 135.1; interbedded very fine-grained 
sandstone below 136.5; moderately hard to hard; no 
reaction to HC1;danp. 

137.0-161.0 SAMPLE. 
Recovered 4.2/4.0' = 105%. 

137.0-139.0': SILTY CLAYSTONE: dim dark gray (N 
C/O) to dark gray (N 3/0); waxy;; trace 
disseminated very fine-grained sand; f.irm; no 
reaction to HCL; daw. 
139.0-161.0': SANDY CLAYEY SILTSTONE: mediun dark 
gray ( N  4/01 to dark gray (N 3/0); finely 
intcrkdded; some very fine-grained sandstone 
interbeds; moderately hard; no reaction to HCl; 
danp. 

ROD t.ai4.2' = 6n. 
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ILI .O-ILS .O SAMPLE. 
Recovered C.O/C.O' = 100%. 
RPD 3.5 /4 .0 '  = 88%. 
141.0-141.9': CLAYEY S ILTSTONE:  medim dark gray 
( N  4/0) t o  dark gray ( N  3/0); f a i n t l y  laminated; 
t race t o  sane very f i n e -  t o  f ine-gra ined 
disseminated sand; l i g n i t e  s t r i nge r  a t  base; 
moderately hard; no react ion to  HCL; danp. 
141.9-165.0': SANDSTONE AND S ILTSTONE:  medim gray 
(N 5/91 and dark gray ( N  C / O ) ;  f i n e l y  interbedded 
sandstones and s i  Ltstones; pr imar i  Ly sandstone a t  
top becoming more s i l t s t o n e  a t  depth; very f i ne -  
grained, well sor ted subrounded sands; no reac t i on  
t o  HCL; damp. 

165.0-1L9.O SAMPLE. 
Recovered 3 . 9 / 4 . 0 '  = 98X. 
RPD 3.9/3.9' = 100%. 
S I L T Y  SANDSTONE: mediun 'dark gray ( N  C/O) and 
l i g h t  o l i v e  gray ( 5  Y 6/1); possible so f t  sediment 
deformation; some interbeds o f  s i l t s tone ;  very 
f i ne -  t o  fine-grained: rounded; well sorted; uell 
consolidated; no react ion t o  HCL; danp. 
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149.0-153.0' SAMPLE. 
Recovered 3 . 7 / 4 . 0 '  = 93%. 
RPD 3.6/3.7' = 17x. 
149.0-152.7': SILTY SANOSTONE: same as above. 

SAMPI FS COLI FrTD 
UTHOLOGlC DESCRIPTION OR ()[HER TESlS $z  PE RFOR ME0 

153.0-157.0 SAMPLE. 
Recovered 3 . 7 / 4 . 0 i  = 93%. 
RPD 2.6/3.7' = 70%. 
153.0-155.0': SILTY CLAYSTONE: dark gray (N 3/01; 
f i s s l e ;  moderately hard; no reaction to H C L ,  damp. 
155.0-156.7': LIGNITE: black ( N  1/0) to brounish 
black (5  YR 2/1); fissle lignite, no reaction to 
HCL; danp. 
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157.0-161.0 SAMPLE. 
Recovered 0.3/4.0’ = 1%. 
ROO 0.0/0.3’ = 0%. 
157.0-157.31: CLAYSTONE: o l  i v e  b lack  ( 5  YR 2/1): 
organ ic  r i ch ;  no r e a c t i o n  t o  HCI; damp. 

161.0-161.5 SAMPLE. 
Recovered 2 . C / 0 . 5 1  = 40%. 
ROO O.C/t.C’ = 20%. 
CLAYSTONE: mediun dark g ray  (N C/O) ;  some organ ic  
m a t e r i e l  and s i l t  a t  t o p  decreasing dounuards; 
f i rm ;  no r e a c t i o n  t o  H C l ;  damp. 

161.6-164.0 SAMPLE. 
Recovered 0.0/2.5’ = 0%. 
ROD 0.0/2.5’ = O X .  

166.0-165.0 SAMPLE. 
Recovered 3 . V 1 . 0 ’  = 350%. 
ROD 2.7/3.5’ = 77%. 
CLAYSTONE: medim dark g ray  ( W  4/01 to  dark g ray  
( N  3/0); t r ace  organics; t r a c e  t o  some s i l t  
inc reas ing  dounuards; s o f t  t o  moderately hard; no 
r e a c t i o n  t o  HCL;  damp. 
163-165.0’: SILTY SANDSTONE: dark g ray  ( N  3/01 t o  
brounish gray ( 5  Y R  L/l); homogeneous; breaks 
along concoidal  f rac tu res ;  v e r y  f ine-  t o  f i n e -  
grained; subrounded; subangular; moderately u e l l  
sorted; u e l l  consol idated; hard; no r e a c t i o n  t o  
H C l ;  damp. 
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165.0-169.0 SAMPLE. 
Recovered C.O/C.O' = 100%. 
RPD C.O/C.O' = 100%. 
S I L T Y  SANDSTONE: same as above except: natural 
subhorizontal s i l t  f i l l e d  fractures a t  166' depth; 
sane clay; moderately hard. 

169.0-173.0 SAMPLE. 
Recovered C.0/4.0' = 100%. 
ROD 3.7/4.0' = 93%. 
169.0-171.6': S I L T Y  SANDSTONE: same as above. 
171.8-173.0': SANDY CLAYEY S ILTSTONE:  brownish 
grey (5  YR U t )  to brownish black ( 5  YR 2/11; 
organic rich; trace l ign i te ;  trace interbeds of 
very f ine- t o  fine-grained sandstone; moderately 
hard; no reaction to HCL; daw. 

. SAMPI r: m~ I F w n  
E a r  Q - W  UTHOLOGlC DESCRIPTION OR O l t i t R  I tS lS  

" Y  

czz ad PERFORMED 
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1n. 0- 177.0 SAMPLE. 
Recovered 2 . 3 / 4 . 0 '  = 58%. 

173.0-1i3.5': SILTY SANDSTONE: dark gray (N 3/0) 
to brownish gray (5 YR 4/1). 
1i3.5-174.6': LIGNITE AND COAL: brounish black ( 5  
Y R  2/11 to black (N l/O): subfissile to fissile: 
firm; no reaction to HCL; damp. 
174.6-175.3'': SILTY CLAYSTONE: dark gray (H 5/01; 
laminated; organic rich; moderately hard no 
reaction to HCl; danp. 

ROD i.ai2.3' = 78%. 

s A m  IT I r r m  
UlHOLOGlC DESCRlPllON OR O[IAER IC815 

PERFORMED 

177.0-180.0 SAMPLE. 
Recovered 2.0/3.0' = 9n. 
RaD 1.0/2.0' = 66%. 
177.0-177.8': LIGNITE; brownish black ( 5  .YR 2/1); 
fissle; trace coal; firm; dam. 
177.8-179.9': CLAYEY SANDY SILTSTONE: mediun dark 
gray (N 4 / 0 ) ;  organic rich at top becoming less 
clayey and more sandy downward; very fine-grained, 
r o d e d  sands; moderately hard to firm; damp. 

180.0-184.0 SAMPLE. 
Recovered 3.9/4.0' = 98%. 
ROD 3.8/3.9' = 97%. 
SILTY SANDSTONE AND SANDY SILTSTONE: m e d i m  dark 
gray (N 4 / 0 1  to dark gray (N 3/0); SANDSTONE: very 
fine- to fine-grained, u e l l  sorted; subrounded; 
well consolidated; sandstone grading into SANDY 
SILTSTONE: s a n e  clay, disseminated very fine- to 
fine-grained sandstone laminae; hard to moderately 
hard; no reaction to HCl; damp. 

I 
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18L.O-186.0 SAMPLE. 
Recovered C.Z/C.Ol = 105%. 
ROD 3.4/4.2' = 81%. 
S I L T Y  CLAYSTONE: dark gray ( N  3/01; laminated; 
trace very f ine- K O  f ine-grained sandstone 
laminae; f i rm t o  moderately hard; no reaction t o  
H C l ;  darrp. 

188.0-192.0 SAMPLE. 
Recovered 2 . 6 / 4 . 0 '  = 65%. 
ROO 2 .U2 .6 '  8 92%. 
S I L T Y  CLAYSTONE: dark gray ( N  3/01 K O  brounish 
black ( 5  YR 2/11; subfissle; trace very f ine- Ka 
fine-grained sandstone Laminae; some organics 
belou 190' depth; f i rm K O  moderately hard; no 
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192.0-195.0 SAMPLE. 
Recovered 6 . 7 / 3 . 0 i  = 118%. 

SAMFI FS rnt I F C ~  
OR O M E R  ILSTS 

PERFORMED 

RQD 6.7/6.? '  8 100%. 
S I L T Y  CLAYSTONE: same as above except: SomC 
organics above 191.2' depth; trace iron staining. 

195.0-199.0 SAMPLE. 
Recovered O.O/C.O' = 0%. 
RPD O.O/O.O'. 
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199.0-199.5 SAMPLE. 
Recovered 3.W0.5' = 600%. 
ROD 1.6/3.0t = 53%. 
196.5-198.3': SILTY CLAYSTONE: dark g ray  (N 3/01 
t o  brownish gray ( 5  YR 4 / 1 ) ;  homogeneous t o  
s u b f i s s l e  (assoc ia ted  with organ ics)  t r a c e  
organics;  f i r m ;  no r e a c t i o n  t o  H C l ;  daw.  
198.3-199.5': SANDSTONE: mediun dark g ray  ( N  6/01; 
very f i n e -  t o  f ine-grained; t race  mediun-grained; 
subrounded; moderately we l l  sorted; some s i l t ;  
consol idated; hard; no r e a c t i o n  t o  H C l ;  damp. 

199.5-203.0 SAMPLE. 
Recovered 3.7/3.5' f 106%. 
ROD 3.7/3.7' = 100%. 
SANDSTONE: mediun dark g ray  ( N  4 / 0 1  t o  o l i v e  g ray  
( 5  Y 4 1 ) ;  n a t u r a l  subve r t i ca l  f r a c t u r e s  
throughout; s t a i n i n g  and m i n e r a l i z a t i o n  along 
f rac tu res ;  very. f i n e -  t o  f ine-grained; subrounded; 
w e l l  sorted; t r a c e  t o  scme c lay ;  well 
consol idated; hard  t o  very  hard; no r e a c t i o n  t o  
HC1; damp. , 

203.0-207.0 SAMPLE. 
Recovered 4.1/4.0' = 102%. 
ROD 3.4/4.1 '  = 83%. 
CLAYEY SANDSTONE: crossbedded; t r a c e  n a t u r a l  
f rac tu res ;  w i t h  m ine ra l i za t i on ;  ve ry  f i n e -  t o  
f ine-gra ined;  subrounded; w e l l  sorted; t race  
c a l c i t e  cement in  b e t t e r  developed sands tme  
s t r i n g e r s  ( H C l  reac t ion) ;  hard; d a q .  
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207.0-211.5' SAMPLE. 
Recovered 4.5/4.5' = 100%. 
RPD 4.5/4.5' = 100%. 
SILTY SANDSTONE: medim dark gray (N  6/01 t o  Olive 
gray ( 5  Y 6/11; crossbedded; very f ine- t o  f ine- 
grained; subrounded; u e l l  sorted; s i l t  decreases 
t o  trace below 210.21 depth; well consolidated; 
uncmnted  belou 210.2' depth; no reaction t o  HC1; 
m i s t .  

211.5-216.0' SAMPLE. 
Recovered 4.1/C.5' = 91%. 
RaD 1 . 3 4 . 1 '  = 32%. . .  
SANDSTONE: medium gray ( N  5/01: crossbedded; very 
f ine- t o  fine-grained; subrounded; u e l l  sorted; 
consolidated; uncemented; no reaction t o  H C l ;  
m i s t .  

SAMPI F< rni I FCTFD 
OR OItICR TESTS 

PERFORMED 
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1IMOtOGiC DESCRlPTlON 

216.0-220.0 SAMPLE. 
Recovered 3.9/4.0' = 98X.. 
ROD 3.0 /3 .0 '  = 100%. 
SANDSTONE: medim gray (N 5 /0) ;  very dark gray ( '  
3 / 0 )  to black (N l/O) banding; crossbedded 
laminated; black banding; fine- to very fine 
grained; subrounded; wet 1 sorted; consolidated 
hard; strong HCL reaction' 216.3 t o  217.0, non 
elsewhere; moist. 

220.0-224.0 SAMPLE. 
Recovered C.O/C.O' = 100%. . 
ROD 3 . W C . O '  = 95%. 
SANDSTONE: same as above except; medim gray ( 
C/O); no reaction t o  H C l ;  Mist. 

\ 



22C.0-228.0 '  SAMPLE. 
Recovered 3.9/L.9 '  = 98%. 
ROD 2.9/3.0' = 74%. 
SANDSTONE: mediun dart gray (N C / O ) ;  crossbedde 
with Limited soft sedimnt deformation; blac 
banded; very  f inc- to f inc-grained; subrounded 
well sorted; trace organics along lamina 
surfaces; consolidated; firm to moderately hard 
no reaction to HCl; moist. 

228.0-232.0' SAMPLE. 
Recovered C.0/4.0' = 100%. 
ROD 3.3 /4 .0 '  = 83%. 
SANDSTONE: mediun dark gray (N 4 / 0 )  and dark gra 
(N 3/01; same as above. 



LOG OF BOREHOLE NO. B207189 

6 I 

UMOLOGlC DESCRlPllON 

232.0-236.0 SAMPLE. 
Recovered 6 . 0 / 6 . 0 '  = 100%. 
RPD 3.2/6.0' = 80%. 
SANDSTONE AND SANDY SILTSTONE: mediun dark gray (N 
6/01 to dark gray (N  3/01; crossbedded; SANDSTONE: 
very fine- to fine-grained; subrounded, uetl 
sorted; well sorted; soma silt uell consolidated. 
Interbedded siltstone: very fine-grained; 
subrounded, disseminated sand; trace claystone 
beds; hard; no reaction to HCL; damp. 

236.0-2LO;O SAMPLE. 
Recovered 4 . 0 / 6 . 0 '  = 100%. 
RPD 6.0/4.D' = 100%. 
SANDSTONE: mediun gray ( N  4 / 0 1  to medim dark grab 
(N 6/01; crossbedded; trace organic rich; silt) 
interbeds; trace iron staining; very fine- t c  
fine-grained; subrounded; uell sorted; well 
consolidated; no reaction to HCL; moist. 

PAGE 30 OF 33 

SAUPI Fs cr)l I r r m  
OR OTHER l E S i S  

. PERFORMED 
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260.0-264.0'  SAMPLE. 
Recovered 2.6/6.0'  = m65X. 
ROD 2.0/2.6' = m. 
260.0-261.5': SANDSTONE AND SILTY SANDSTONE: 
mdim dark gray  (N 4/01 t o  dark gray (N 3/0); 
crossbtdded; t r a c e  c lays tone interbeds; t r a c e  
organ ic  r i c h  s i l t s t o n e  interbeds; SANDSTONE: ve ry  
f i n e -  t o  f ine-grained; subrounded; u e l l  sorted; 
w e l l  consol idated; SILTY SANDSTONE: very  f i n e -  
grained; t race  f ine-gra ined;  subrounded; u e l l  
consol idated; no r e a c t i o n  t o  H C l ;  dsmp. 
261.5-262.6J: CLAYEY SANDY SILTSTONE: dark g ray  (N 
6/01: homogeneous; t r a c e  n a t u r a l  f rac tu res  u i t h  
o rgan ic  m a t e r i a l  i n f i l l i n g ;  d isseminated v e r y  
f i n e -  t o  t r a c e  f ine-gra ined,  subrounded sand; no 
r e a c t i o n  t o  HCl ;  damp. 

266.0-267.0 SAMPLE. 
Recovered 4 . 3 / 3 . 0 '  = 163%. 
ROD 3 . 6 / 6 . 3 #  = 79%. 
SILTY CLAYSTONE: dark g ray  ( N  3/01 t o  b roun ish  
b lack  (5  Y R  2/1);  f a i n t l y  laminated; uaxy;otrace 
h i g h  ang le  open n a t u r a l  f rac tu res  (65 t o  70 from 
hor i zon ta l ] ;  t r a c e  very  f ine- t o  f i ne -g ra ined  
sand; g rad ing  t o  base t o  sandy, c layey, s i l t s t o n e ;  
moderately hard; no r e a c t i o n  t o  HCL; damp. 
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247.0-251.0 SAMPLE. 
Recovered 0.0/4.0' = 0%. 
RPD O.O/O.O. 

251.0-251.5 SAMPLE. 
Recovered 4.5/0.5' = 900%. 
RPD 4.4/4.5' = 96%. 
SILTY CLAYSTONE: dark g ray  ( M  3/01 t o  brownish 
b lack  ( 5  YR 2/11; laminated; n a t u r a l  h igh  ang le  
open f rac tu res  (45 t o  70 f rom h o r i z o n t a l ) ;  t r a c e  
ve ry  f i ne -g ra ined  sand; o rgan ic  r i c h  below 249.0' 
depth; 0.1' l i g n i t e  bed a t  base; moderately hard; 
no r e a c t i o n  t o  HCL; danp. 
SANDSTONE: medium gray ( N  5/01: hwgeneous ;  ve ry  
f ine-grained; subrounded; ue lL  sorted; 
consolidated; f i r m :  no r e a c t i o n  t o  HCL; damp. 

SAUPI ES CrY 1 f rTTD 

PERFORMED 
UMOCOGlC DESCRIPnON OR OlHER TESTS 

" 3  

$55 v, 
r = z  %E 

251 .5 -255 .0  SAMPLE. 
Recovered 3.5/3.5 '  f 100%. 
RPD 0 . 4 / 3 . 5 '  = 11%. 
251.5-252.3 ' :  COAL AND LIGNITE.: b lack  ( N  1 / 0 )  and 
brownish black (5 YR 2/11; orthorhocnbic f r a c t u r i n g  
in  coal; l i g n i t e ;  some c lay ;  some s i l t ;  t r a c e  ve ry  
f ine-gra ined sand; moderately hard; no r e a c t i o n  t o  
HCL; moist .  
252.3-255.0': CLAYSTONE: g r a y i s h  broun (5 YR 3 /21  
t o  dark gray (N 3/01; s u b f i s s l e  i n  pa r t ;  waxy; 
organic r i c h  above 254.0 '  depth; some s i l t  in  
par t ;  moderately hard; no r e a c t i o n  t o  HCL; damp. 
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_.  

2: 

25 

75 

26 

2 5 5 . 0 - 2 5 9 . 0  SAMPLE. 
Recoverea 3 .7 /G .01  = 93%. 
ROD 1 . 4 / 3 . 7 '  = 38%. 
SILTY CLAYSTONE: dark gray (N 3/01 t o  brownish 
black ( 5  Y R  2 /1 ) ;  waxy; t r a c e  L igni te ;  t race very 
f ine-gra ined sand a t  base; f i r m  t o  hard: no 
react ion t o  H C L ;  dam.  

TOTAL DEPTH = 259.0'  

L 



LOG OF BOREH'OLE 

DRILLING COMPANY Bo\Aesmhm 
DATE DRILLED Awil 27. 19x9 
DRILLING  ME^^ Hdlow Stem A u w  
LOGGED BY EA.  Hill: R.T. Treat 

GEOCOUST 

OORO ITXE/YIRL NO. B207289 
GROUND SURfACE ELEVATION 5948.27' 
WAm7 LEML ENCOUNTERED N m e  

SlATlC None (09/19/89) 

OORO ITXE/YIRL NO. B207289 
GROUND SURfACE ELEVATION 5948.27' 
WAm7 LEML ENCOUNTERED N m e  

SlATlC None (09/19/89) 
DfillLER K. Parker HELPER R. O r  
DRILLING FLUID Jone 
CHECKED BY 4. A. ,&ht-~W& 

SITE hANAG€R 

CEMP MANAGER 
COMMENTS 

TOPS01 4 

0.0-1.5' SAMPLE. 
Recovered 1 . 5 / 1 . 5 '  f 100%. 
0.0-0.2': S I L T :  grayish b r o w  ( 5  YR 3/21; hunic; 
rooted; loose; damp. 

ARAPAHOE/LARAMIE FORMATION 

0.2-1.5': SILTY CLAYSTONE: pale ye l l ou i sh  broun 
(10 YR 6/21; some very f ine-grained sand; h i g h l y  
ueathered; blocky; f r i ab le ;  frequent i r on -s ta in ing  
in d i s t i n c t  fractures; very soft;  damp. 

1.5-3.5 '  SAMPLE. 
Recovered 1.9/2.O' = 95%. 
SILTY CLAYSTONE: pale ye l lou ish broun (10 YR 6/21; 
abundant streaks and mottles--dark yel lowish broun 
(10 YR 6 / 6 ) ;  trace t o  some very f i ne -  t o  f i n e -  
grained sand; h igh ly  weathered; very sof t ;  feu 
c a l c i t e  streaks up to 3 mn; rooted; t race organic 
part ings; blocky; f r i ab le ;  damp. 

3.5-5.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: l i g h t  o l i v e  gray ( 5  Y 6/11: 
m o t t l e d  w i th  dark yel lowish orange (10 YR 6 / 6 ) ;  
moderately weathered; very soft;  fen c a l c i t e  
lenses; damp. 

- 

HNu Background: 0.0 
OVA Background: 0.0 

A l l  readings on cut t ings,  
core, breathing zone, and  
i n  augers: 0.0; unless 
otheruise noted belou. 

PAG€ t OF 3 
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5.5- 7.5’ SAMPLE. 
Recovered 2.012.0’ = 100%. 
S I L T Y  CLAYSTONE: pa le  ye l l ow ish  broun (10 YR 6/2); 
mot t l ed  with dark ye l l ow ish  orange (10 YR 6/6)-- 
decreasing w i t h  depth; t race  very f i ne -g ra ined  
sand; laminated l i g n i t e  p a r t i n g s  ( <  lmn)--  
increas ing with depth; h i g h l y  weathered; very  
sof t ;  damp. 

7.5-9.5 ’ SAMPLE. 
Recovered 2.O/2.OJ = 100%. 
S I L T Y  CLAYSTONE: Dale v e l l o u i s h  b r o w  (10 YR 6/21: 
occasional  dark ’ ye l l ow ish  orange (10 YR 6/6j 
mot t l i ng ;  t r a c e  very f i ne -g ra ined  sand; feu 
l i g n i t e  par t ings;  f eu  very smal l  c a l c i t e  lenses; 
h i g h l y  weethered; very  so f t ;  danp. 

9.5-11.5’ SAMPLE. 
Recovered 2.O/P.Of = 100%. 
S I L T Y  CLAYSTONE: pa le  ye l l ow ish  brown (10 YR 6/21 
w i t h  occasional  dark ye1 lou i sh  orange. (10 YR 6/61 
m o t t l i n g  and f ractures;  t race  t o  s w  sand; few 
thin l i g n i t e  p a r t i n g s  and steaks; b locky t o  
f i s s i l e ;  h i g h l y  weathered; very  so f t ;  damp. 

11.5-13.5’ SAMPLE. 
Recovered 2.O/2.OJ = 100%. 
S I L T Y  CLAYSTONE: pa le  y e l l o u i s h  broun (10 YR 6/21; 
mot t l ed  w i t h  gray ish orange (10 YR 7/41; t r ace  t o  
some very f i n e -  t o  f i ne -g ra ined  sand; occasional  
( <  1 mn) l i g n i t e  par t ings;  i r on -s ta ined  f ractures;  
blocky; very  s o f t ;  h i g h l y  weathered; damp. 
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13.5-15.5' SAMPLE. 
Recoverea 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: pa le  y e l l o u i s h  broun (10 YR 6/21; 
mo t t l ed  w i th  decreasing dark ye l l ow ish  orange (10 
YR 6/61; t race very f i n e -  t o  f i ne -g ra ined  sand; 
i r o n - f i l l e d  f ractures;  increas ing l i g n i t e  pa r t i ngs  
b locky t o  f i s s i l e ;  moderately ueethered; very  
so f t ;  daw.  

15.5-17.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. ~- .. . 

S I L T Y  CLAYSTONE: same as above. 

17.5-19.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: pa le  y e l l o u i s h  b r o w  (10 Y R  6/21 
t o  mcdiun gray (H 5/01; massive; homogeneous; 
blocky; i ron-sta ined;  m e d i m  hard; m e d i u m  
consolidated; mediun p l a s t i c ;  dam. 

TOTAL OEPTH = 19.5' 

SAMAM f 5  rn l l  r T D  
OR U l H E R  TESTS 

PERFORMED 

- 15.5': Reading 
OVA: 6.5 

i n  Auger 

- 19.5': Reading i n  Auger 
OVA: 0.8 
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WELL L-86 

SUMMARY UCTION 

CON!TRUCTlON TIME LOG: 
START - F I N I S H  

T A S K  - Q q m E  I986 
GRILLING: 

7%" =,OPT h I24 1440 4/24L600 I -- 
-- - I -  -1- ~ 

G E O W Z  LCGUNG. 

CASING: 
2" s m  

- I -  

612G I730 

-1- 
6 I24 
L 125 
3 I29 - 

~~ 

WELL DEVELOPMENT 

See 5kLl Deveiomnc Scnrmarv Sheet. 

COMMENTS: 
Vater encountered at 12.CO' d ~ i n p  d r i l l i n  

~~ 

Tou of scarnless sceet casmn: 1.3L' 

c 
u 
w 
7 
0 
X 
a 

'I 
CONS U LTl NG HY OROLOGI STS -GEOLOGIST: 

L 



915 
9 / 5  
9 /8  

9/5 
915 

1W5 
1100 

-- -- 
1515 

1050 
1035 

WELL 5-86 

WELL CONSTRUCTlON SUMMARY 

7 30 N 4 0 6 9 4 . 8  E 26699.7 
LOCATION COORQS: ELEVATION: GROUNO L N E L  j i 2 0  . 0 7 '  

TOPOF CASING 5722.61 ' .  

CON!jlRUCTION TIME LOG: 
SrAAT F I N I S H  - 

T A S K  - m l w  I986 
a BOREHOLE DIAMETER 7?' T M  

1635 - 

GEOPWrS LffiWNG: 

CASING: 
2" stainless 9/s IC40 

None $1 \ 
DRILLING R U l O  

I os0 
I105 
1515 

SURFACE CASING 5'' x 4' steel w/  loc!:ino 

WELL DESIGN: 
- -  - 
3. 

I- 0.0' - 4.kO' - 
BASIS: GEOLOGIC LOG X GEOPHYSICCIL LOG - - 

I-' U S I N G  Sl7lNGIS): C:CASlNG S:SUIEEN 

1- &.LO' - 9.76' SI - -  -- --- 3- - _I/---- 

FlLTER PLACEMPCI 

CEMEFlTlNG: 

CEVELCPMENT: 

OTHER: 
k&tP IO55 

la0 - 
~ 

-- I 
WELL D N E L O P M W T  

See Well Cevelourent S m r v  Sheets. 

COMMENTS: 

TOO of stainless steel casing: 2 . 5 4 '  
- 16 

18 

20 

2 
I- o w 
7 
0 a 
a 

~ L E R  p d A m l & L  32-42 s i l i c a  sand 

C E H € N f  Portland T m  1 
3 W' - 10.07' 

. 0.00' - 2.00' 
O T H ~  3/8" bentonite Dellecs 

2 . 0 0 ' -  2.50' 
10.02' - 13.30' 

~~ 

CONS ULTl NG HY DR OLOGl STS - GEOLOG 1 STS -I HYDRO-SEARCH RENO*OENVER 



W E L L  b-ah  

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LNEL 5806.10' LOCATION or CWROS: 

N 40588.1 E 2 3 5 7 7 . 5  T O P  OF CASING 58OS * j p  ' 

CON!3RUCTION TIME LOG.  i DRILLING SUMMARY: 

TOTAL DEPTH Well: 8.58' Hole: 1L.o' 
BOREHOLE DIAMETER 7?' 

T A S K  - I 

0930 1914 ORILLER b v l e s  Brothers h i l t i n e  a. 
15865 W. 5th Avenue 
Qtden. CO (Tonv Robinson)\ 

RIG .*!e r 
Blf(S) Full mse b i t  

G E O M  LOCWNG, 

CASING: 
2" s ta in less  1311 

-I 
1310 914 -- 

DRILLING FLUID None 
-- 

1312 914 
I 3 0  911, 
IS15 918 

1315 914 
1305 9 / 4  

-- 
-- 
- -- 

1315 
1 x 5  
I515 

RLTER PLACEMEM 

C E  Mmn NG: 

c N E L C  PMENT: 
OTHER: 

Bprl r n i  r e 

~~ 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPiYSICAL LOG - 
1320 U S I N G  ST?lNC(S): C--CASING S = S U ? E E N  
I3 IO 

-- -I- -- - -- - -- I -  - 
WELL DEVELOPMENT 

See I&! I k e l o m n c  Scpmrary Sheet. - - - - - I -  -- 
CASING: C I  2'' I.D. Sch. 5 ,  tw 316 s t a i r r  

Less s t ee l ,  threaded and flush 

SCREEN: $ 1  2" I . D .  Sch. 5 ,  c y ~ e  316 scain- 
A?- - - 
0.25' welded bottan cau. 

CENTRALIZERS T m  3W s ta in less  s tee! 

COMMENTS: 

No Water encountered during d r i l l i ng .  

TOD of s ta inless  steel casing: 

Cave Em TD to  12.90' 

2.4'2 

0.00' - 1.91' 
OTHER 318" bentonite w l l e t s  

1.91' - 2.75' 
9.10' - 12.90' 

20 
C O N S  ULTI NG HY OROLOGI STS - G EOLO G 1 STS 



WELL- CONSTR JCTION SUMMARY 
ELEVATlON: GROUNDLNEL 5 9 2 3 * 4 0 '  (est.) 

TOPOF ~ ~ ~ 1 ~ ~ 5 9 2 5 . 6 6 '  ( e s t . )  

. LOCATION or COORDS: 
N 3 9 8 6 9 . 8  E 2 0 8 9 7 . S  

~ 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 5 . 7 k '  Hole: IO.cO' 
BOREHOLE DIAMETER 7 i "  

DRILLER Bovles Brothers Drilling Co. 
15865 W. 5th Avenue 
Golden. CO (Tony Robinson) 

RIG k k e r  

BIT(S) bit 

CONSTRUCTION TIME LOG: 
I s T A R 7  I FINISH 

I T A S K  
Q a E  
I986 

74'' auger 9 123 

- 
DRILLING:  

ILME DaT- I 1986 

0955 9/23 -I 
1- 

GEOPHVS UXiGING. 

CASING: 
2" s ta in less  

. -  
* -  

9 I23  

- 
- 1215 19/23 I220 C 

i -- DRILLING FLUID None 

-- 1220 9/23 
1230 9/23 -- 1445 9/29 
-- 

I225 
I235 
1 U 5  

SURFACE CASING 5" x 4'  steel w/ locking caD 

WELL DESIGN: 

BASIS: GEOLOGIC LOG GEOPHYSIU LOG - 
U S I N G  SE?lNG(S): C: CASING S=SCREEN 

9/23 

C E  M EPITI NG: 

OTHER: 

8 

IO 

I 230 
121s - A 0 0'  - 3.0' C1 

3.0' - 5 . 7 4 '  SI I= 
I- 

W E L L  DEVELOPMENT 

See Well Cevelotmnc S m r y  Sheers. 
12 

14 

16 

COMMENTS: 

warpr em-- or d -1linv. 

BD of s ta in less  steel casing: 2.26 '  

Cave f r a n  TD to  7 .51 '  FILTER MATERIEL 32-42 
2.50' - 6.00' 

0.00' - 2.00'  

2.00' - 2 . 5 0 '  
6.00' - 7.51'  

CEMENT 3 p 

OTHER 318" benconice p l l e c s  

0 a 

18 

20 HYDRO-SEARCH R E N O ~ O E N V E R  CON SULTl NG HY OROLOGl STS - GEOLO GI STZ 



%4 WELL 

SUMMARY WELL CONSTRUCTION 

,, - DRILLING SUMMARY: CONSTRUCTION TIME LOG: 
STnRf 

T A S K  - 
DRILL1 NG: w 

! 
FINISH 

TOTAL DEPTH Well: 63.80' &le: 
BOREHOLE DIAMETER 0.00' - 18.35 . 

7 1 . 5 0 '  
I .  7L11  ' 

18.35' - 71.50:  4 314'' . .  
DRILLER co. 

15865 W. 5th h e . ,  Golden. CO 

i 
9/24' 1 1135 i 
--I 
10/20 1310 1 
10/23 0920 j 

--I 

el~(s) 0.00' - 18.35': BlaQbrt: 
18.35' - 7 1 . 9 ' :  Corh b i t  

DRILLING FLU10 

L315 
I243 - 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHYSIUL LOG - 

l-l- 

WELL DEVELOPMENT 

see W e l l  C e v e l o m t  suxxmri Sheet. - .-,-I- -- 
C I  5" I.D. st-1 surf- ~ a s k  = 2" I.D. a. 5 - 316 stain- 

less steel, threaded a d  flub 
iointed. 

31 2" I.D. Sch. 5 twe 316 s c a i r r  

~ less steel. threaded a d  flush 

CASING: 

S C R m :  

COMMENTS: 

Eb water avrxlntered during drillk. 
ioincd, 0.010'' wire vraooed 
screen, 0.25' welded boctom CaD. 

CENTRALIZERS 

*8 0 

v90 

' 100 

. .  
FILTER MATERlaC x+* d S i L S d  
58.00' - €4.30' 
0.00' - 56.00' 
56.00' - 58.00' 
64.30' - 71.50' 

CEMENT Tylm I 

OTHER 3/8" &pes 

~ ~- - 

CON S ULTl NG HY OROLOGl STS - GEOLOGISTS HYDRO-SEARCH RENO.OENVER 



60 

o900 
0826 
loo0 
1336 

1218 
O90O 

- 
- 

80 

9/24 1615 
10/2 12CO 
10/6 1230 
10/7 1627 --- 
UL .-!&A- 
9/24  1615 --- 

M 

WELL 9-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or CWROS: ELEVATION: GROUNO LEVEL 9 9  * ' ( e s f  * 

E 1978 N 3 9 2 4 6 . 3  '7 . 7 5999.64' (est.) TOPOF CASING 

WELL DESIGN: 

BAS IS: GEOLOGIC LOG GEOPHMICPL LOG 

USING Sl3lNGI.S): C:CASING 5-SCREEN 
o.00' 33.51'L - 
o . o o ' - 1 2 2 . 5 7 ' L L  - 
uLiz-135.7S'sL - 

- -- 
- -- - -- 

- - - -- - -- - - - -- - -- - - - -- - -- 
CASING: C I  5" I.D. steel surface casing 

c2 2" I .D. .  Sch. 5 .  type 316 s t a i r  
less steel, threaded a d  f lush  
iointed. 

SCREEN: S I  2" 1 - D . .  . 5. tyce 316 s t a i q  
less steel. threaded and flush 
i o i n t d .  9.010" wire wau screen 
0.25' welded bottcm cao. 

CENTRALIZERS 2 . b ~  ( ~ e e  c m n t s )  

FILER MATERIAL 3Z42 S d k L S d  
121.20' - 140.50' 

CEM€NT'- I 
37.51' - 119.40' 

OTHER 3/atf be-p- 
119.40' - 121 39' 
140.50' - 151.00' 

sTARf I -  F I N I S H  
T A S K  - 

DRILLING:  

&i no 

G E O M  LCGQNG: 

CASING: 

5" steel 

F L T E R  P-ACEMEN7 

CEMEPlTl NG: 

CEVELCPM~ENT: 

OTHER: 
Bentonite 

R A E  
1986 
9 /24 

10/6 
10/6 

10/1 

- 
10/7 
9/24 - 
10/7 
10/8 
IO/ I4 

10/7 

10/7 
10/2 

- 

- 

WELL DEVELOPMENT 

--- --- I 1  

COMMENTS: 

Water encwntered a t  105.37' during; drilling 
on 10/8/86. 
TOD of s ta in less  steel cas*: 1.41  ' 

59.00' - 146.00' . . .  
0.00' - 147.00' 

HYDRO-SEARCH RENO*OENVER 

~ 

C 0 N S U LTI N G H Y 0 R 0 LOG I STS - G EO LOG I STS 



WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: 

N 39223.9 E 1 9 4 0 0 . 6  

CONSTRUCTION TlME LOG: DRILLING SUMMARY: 
FINISH 

TOTAL O E P T H  Well: 23.78' FbLe : 27.03' 
BOREHOLE O~AMETER 0.00' - 23.kO' : 5 5/8" 
23.40' - 27.00': 5" 
ORILLER bvles Brothers D r i L L i x z  CO. 

15865 W. 5th Avenue 
Golden, CO ( A n w  Orillins, Tan 

rilgh ) 
RIG Casins advancer 
BlT(S1 Dxn hole h m r  

Q q W  1986 
T A S K  - 

D R I L L I N G :  

GEOPHYS. LOGONG. 

CASING: 
2" stainless 

FILTER PtACEMPn 

C E  M €PITI NG: 
CEVELCPMENT: 

OTHER: 

9/74 1420 1603 

09 IO 
DRILL ING FLU10 J -- 

9/250910 
9/25 14cO 
9/29 1345 
-- 

SURFACE CASING x 4'  steel w/ lo&inP 

W E L L  DESIGN: 

BASIS: GEOLOGIC LOG 

GlSlNG ST2lNGIS): C-CASING S=SCREEN 
GEOPi(YSIW LOG - 

0.00' 3.29' - 
3.29' - 23.78' - -- 
-- - - - -- - -- 

I ms - 

W E L L  DEVELQPMENT 

See 'dell Ewelomnt h r v  Sheet. 

CASING: C I  2'' I.D. Sch. 5 tm 316 stairr  

SCREEN: SI 2" I.D. Sch. 5 tyx 316 stain- 
less steel, threaded and flush 
jointed, 0.0 IO" w i r e  wrap screenz 
0.25' welded bttan cap. 

CENTRALIZERS Tme stainless sr-1 

35 
COMMENTS: 

Water encamtered at IO' during dr i l l ing .  

14.08' - 15.33' 40 

~ L T E R  p d A m 1 &  32-42 sil ica sand 
2.80' - 25.50'  

0.00' - 2.00' 
CEMENT Portland Type I 

OTHER 3/8" bentonite wllets  

Cave f m n  ?ID to 25.50' 

4s 

2.00' - 2.80' 

50 CONS ULTl NG HY OROLOGI STS - GEOLOGIST:. 





W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t ~ o n  Kockx' F l a t s  Plant; Landfill Area W o l l  N o .  L( l -8  7 
~ o o r d ~ n r ~ r r  V LO1 u.07 F 3 1 7 7 7 . 7 6  E l o v ~ t i o n :  G r o u n d  S u r f r c .  j 8 8 7 . 6 9 '  

T o t a l  D o p t h :  W o l l  T O P  o f  C a s i n g  5884.69  ' 

F o r m a t i o n  o f  C o m ~ l o t l o n  V a l l e v  Fill Alluvium 
C a r i n g  M a t o r i a l  Sch 5 .  Tvpe  316 ,  TFJ S t a i n l e s s  caring ~ i ~ ~ ~ t ~ r  

" w i r e  wrap .  T gpe 316 ,  TFJ S u r f a c o  C a r i n g  01amot . r  S c r o o n  Y a t o r l r l  0,010 
D a t o  i n r t a i i o d  June 9 ,  1987 Stainless S t e e 1  Ir o "  I 

I n r t a l l o d  B Y  Sit. Y e n a g o r -  J .  Berzman 

6 . 7 0 '  

B o r o h o ~ o  13.00'  

7 "  Tr) 
S t e e l  

5" ID 

Goolog lr t  
CEAAP Man- 

C o r n m o n t r  C P n t r a l i Z p r  a t  7 - 9 6  - 5 . 1 5 '  

Ground S u r t r c  a + / / / / / / J  I / ,  

S u r t a c o  S o r t  
Mat.  1.1: 

P o r t l a n d  T y p e  I 
rpmpnt 

S u r f a c e  [ 2.00 1::n.bth (11.)  

F1lt.r Y8t0rl. l:  - 
32-42 S i l i c a  Sa 

F i l t o r  P a c k  
L o n a t k  (tt .1 

B a c k t l l l  

Boreholo 
> i a m o t o r :  

7.5" 

- I  

on Dept ] :  3 . 5 0 '  

1 W o I I  t o t a l  
.1 0 0 p t 1 1  ( r t  

13 .OO T 
Back  f i l l  ~ ; t ~ r l . l : ~  3/8" Volclav B e n t o n i t e  P e l l e t s  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t i o n  Rock\? F l a t s  Plant; Landfill Area 
C o o r d i n a t o r  N 401'37.61 E 2 1 7 2 5 . 7 5  
T o t a l  ~ o p t h :  W O I I  9 4 - 0 1 '  

B o r o h o l o  -.no' 

- 
- (  W o l l  N o .  

E l o v a t i o n :  G r o u n d  S u r l r c o  5887.78 '  

T O P  o t , c a 8 i n g  5 8 8 4 . 5 5 '  

F o r m a t i o n  o f  C o m p i o t i o n  Arapahoe Formation 
C a s i n g  M a t o r i a l  Sch 5 .  Tvpe 316,  TFJ S t a i n l e s s  CaIlng ~ i ~ ~ ~ t ~ ~  711 ID I 

S t e e l  
$ c r o o n  Y a t o r l r l  0 . 0  
o a t 0  In8ta l l .d  U i i S t  ? .  1987 

10" w i r e  wrap ,  r !:pe 3 1 6 ,  T F J  S u r t r e o  C a r ~ n g  o i a m o t ~ r  5" ID 
S t a i n l e s s  S tee1 A o r  o "  o *  ~ 

I n r t a l l . d  ly K . D .  Holliwav %It. M J n J 9 . r  
G o o l o g l 8 t  

C o m m o n t r  Surface c a s i n g  se t  t o  1 7 . 0 '  bv J.B, 
CEARP Man- 

Beroman on June 9 ,  1987 .  

G r o u n d  S u r l a c  

s u r r a c o  S O ~ I  

P o r t l a n d  Type I 
M a t .  ial: 

~ u r r r c a  

I 
B mn t o n i t  

L o n g t h  ( I t .  

Filter Yator la l :  - 
3 2 - 4 2  S i l i c a  S: 

3.4 S e a l  

+ * 

l t -  
3 o r o h o l o  
l i a r n o t o r :  

4" ' I 

I I 
110.00 t 

3 I I 

01. 
D o p t h  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

L~~ J t ~ o n  30ckv  F l a c s  P l a n t ;  Landfill .\rea W.11 H o .  42-87  
C o o r d i n ~ l o s  N 4 0 3 5 5  .10 E 2 2 4 7 0 . 9 9  E l o v a t i o n :  G r o u n d  S u r f a c o  5 8 5 4 . 0 5 '  ' 

T O I J I  D o p t h :  W a l l  6 . 6 0 '  T o p  of C J S I ~ ~  5855 .93 '  
B o r o h o l .  1 2 . L o '  

F o r m a t l o n  o f  Cornp lo t ion  Vallev Fill Alluvium 
C a r i n g  M J t 0 r l . l  Sch  5 .  TvPe 315, TFJ S t a i n l e s s  

S t e e l  S c r o o n  Y a t o r l d  0.0 
D i t .  I n r t a l l o d  J u n e  10, 1987 
I n r t a l l o d  B y  T. Serema. n S i t .  Managor  

G o o l o g l r  t 

c a r i n g  ~ i ~ ~ ~ t ~ ,  IL) 
10" wire  wrau, T y p e  316 ,  TFJ S u r r a c o  C a s i n g  Olam0t.r 5" ID 

S t a i n l e s s  S t ee1  A pp ,o"  o d  * y  

CEAAP Mmagu 
C o m m o n t r  

T o p  o f  C a r l n g  1.88' 3 

th  

/- 



W E L L  
C O M P L E T I O N  

I N F O R M  A T  I O N  

F o r m r t l o n  o f  C o m p l o l l o n  Rockv Flats vium 
C a s i n g  M a t o r l a l  S c h  5 .  T v e  3 1 6 ,  TFJ  S t a i n l e s s  

S t e e l  
S e r o o n  M a t o r l d  0 . 0  lo" wire  Wrap.  Type 316,  TFJ S u r r r c o  C a s i n g  ~ i r m o t o r  

0110 I n r t r l l o d  Y o v d e r  18. 1 9 8 7  S t a i n l e s s  S t e e l A p p r o r o d  ~I 
I n r t r l l o d  B y  R .  T r P 7 t  Sl to  M a n a g e r  

~ l ~ ~ ~ t ~ ~  711 ID 
5''  ID 

G o o l o g l r t  

CEARP Mwug.r 
C o m m o n t r  

r' 
~ r e k r i i i  M;torlal: 3 w  V o l c l a v  B e n t o n i t e  Pel l e t s  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ ~ ~ ~ t ~ ~ n  Kockv F l a t s  P l a n t ;  L a n d f i l l  Area W o l l  N o .  59-87 
C o o r d i n a t o r  ?? 39176 . 2 5  E 1 9 4 6 3 . 9 9  E l O v r t l O n :  G r o u n d  S u r t r c .  5 9 9 2 . 9 0 '  
1 0 t ~ l  0 0 0 t h :  W o l l  2 1 - 2 0 '  f o p  o f  ~ a r i n g  5 9 9 4 . 6 7 '  

B o r o h o l o  2 6 . 0 '  

F o r m a t l o n  o f  C o m p l o t l o n  Rorkv F l a t s  Alluvium 
~ a r ~ n g  u r t o r l a l  Sch 5 ,  Tvpe 3 1 6 ,  TFJ Stainless  c a r i n g  ~ 1 a m o t . r  7 "  ID 

) c r o o n  Y a t o r l r l  0 . 0  10" wire wrap. T~ p e  3 1 6 ,  TFJ S u r t r c o  C a r i n g  D l a m o t o r  
D i t .  I n r t r l l o d  U p m h e r  77. 198 7 s t a i n l e s s  S t e e l A p p r o r o d  B y  

InSt8 l lOd  B y  J. Bacchus Sit. M a n a g o r  

Stee l  5" ID 

G O O l O g l 8 t  

CEAAP Man- 

C o m m o n t r  

Portland T y p e  I 

L e n g t h  ( 1 1 .  

, 

I 8 o n t o n i t o  

I I J:::kth ( l t .  

F i l t o r  Y a t o r l a l :  - 
3 2 - 4 2  Silica Sz 

F l l t o r  P a c k  

B o r o h o l o  
D i a m o t o r :  

7 . 5 "  

bring 

( t t . )  

B a c k r i l l  M - a t ~ r i a I : ~  3/8"  Volclav Bentonite P e l l e t s  



' W E L L  
C O M P L E T I O N  

I N F  O R  M A  T l O N  

Well N o .  - ~ ~ ~ ~ t ~ o n  Rock>: F l a t s  P l a n t ;  L a n d f i l l  Area 

C o o r d l n . t r 8  399 5 1 . 6 3  E 1 9 9 3 8 . 5 2  E l o v a t l o n :  G r o u n d  S u r f a c e  i984.03' 
T o t a l  D e p t h :  W o I I  2 7 . 7 '  T o p  o t  Casing iQ85.96' 

8 o r o h o l e  3 7 . 0 '  

S u r t a c o  S o a l  

F l l t a r  P J C k  
L O n l t h  (11.1 

E a c k f l l l  M a t o r l a l  o n i t e  P e l l e t s  

S u r t a c o  C a r l n g  

l o r e h o l o  
) i a m o t o r :  

I 1  

B o r o h o l o  
t o t a l  0 o p t ) r  

3 '  I I 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ ~ ~ ~ t ~ o n  Rock1: F l a t s  P l a n t ;  L a n d f i l l  Area W ~ l l  N O .  61-87 
c o 0 , d l n . t . .  N 39881.26 E 19974.80 E l o v a t i o n :  G r o u n d  S u r f a c e  5984,OO' 
T o t a l  D o p t h :  W o l l  7 R - 5 '  T O P  o t  c a s i n g  5985 .75 '  

formation o f  C o m p ~ o t l o n  Rockv F l a t s  Alluvium 
c a r ~ n g  ~ a t o r i a t  Sch 5 ,  Tv?e 3 1 6 ,  TFJ S t a i n l e s s  casing 01am.t.r TD 

S c r r o n  M a t o r l r l  0 . 0  10" wire wrap. T ype 316 ,  T F J  S u r r a c r  C a s i n g  o i a m ~ t o r  
S t a i n l e s s  S t e e 1  A g D r  o "  o d  O r t o  I n r t a l l o d  UnvPmhPr 3 5 -  1987 

I n r t a l l o d  b y  J .  Bacchus S I t o  M a n a g o r  

B o r o h o l o  3 4 . 0 '  

S t e e l  5 ' '  ID 

I 

G o o l o g l r  t 
CEARP Muu9.r  

C o m m o n t r  

S u r r a c o  S o a l  
Mat .  1.1: 

P o r t l a n d  Type I 
rpmpnr 

s u r r r c o  

I E o n t o n i t .  

F l l tor  Ya tor la l :  - 
3 2 - 4 2  S i l i c a  Sa 

F l l t o r  P a c k  

B a t  kf111 

T o p  or  C a a l n g  9 

J 
B a c k r i l l  u a t ~ r l a l :  3/8" Volclav Bentonite Pel le ts  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

Well N o .  - 
C l o v a t l o n :  G r o u n d  Surface 5 9 8 4 .  16 '  

l o p  o f  c a r i n g  5 9 8 6 . 3 6 '  

CEAAP klma~af 
C o m m o n t r  

S u r f a c r  
S o a l  

F i l t e r  Y.t~rl . l :  - 
3 2 4 2  Silica S; 

n 
t o p  o f  C a 8 l n g  7 
T 

l o r o h o l o  
i r m  t o r :  

I -  

o n  0.01 

7 5" 

r ' I 

ring 

1.50' 



W E L L  
C O M P L E T I O N  
I N F O R M  A T I 0  N 

G r o u n d  S u r r a c  

7 
S u r f r e .  S o i l  

P o r t l a n d  Type  I 
rpmpnr 

M a t 0  1.1: 

S u r l i e r  

B o n  t o n i t o  

F i l t o r  Y.tOrlJl:  - 
3 2 - 4 2  S i l i c a  Si 

B a c  k t l l l  

S u r f r c o  C r s l n g  

3 o r o h o l o  
3 i a m o t . r :  

I 1  

J 
Backfill M 8 t O r l . l :  3 /  8" Volclav B e n t o n i t e  P e l l e t s  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

L~~ a t i o n  Rock\! Flats P l a n t ;  L a n d f i l l  Area 
C O O r d l n J l O S  LY 79'7LQ.fI1 F 7 n 1  f i 3 .  7 2  

W O l l  N O .  64  - 87 
E l . v a t i o n :  G r o u n d  S u r f a c o  5985.59'  

T o t a l  0 0 9 t h .  W o l l  T o p  o f  C a s i n g  7087.77' 

F o r m a t i o n  o t  C o m p l o t l o n  Rockv Flats A l l u v i u m  
C a s i n g  u a t o r t a ~  Sch 5 .  Tvpe 316,  TFJ S t a i n l e s s  c a r i n g  ~ i J m . t . r  711 I D  

pe  316, TFJ S u r r r c o  C I I I ~ Q  D l a m o t o r  5" ID ) e r r o n  Y a t o r l r l  0.010 " wire w r a p .  T~ 
o a t o  December 4 ,  1987 S t a i n l e s s  S t e e l A p p r o r o d  
~ n r t a ~ ~ o e  B Y  -R., blto  Managor  

23 .8 '  
B o r o h o l o  28.0 '  

S t ee l  

G o o l o g l r t  

CEARP M m q u  
C o r n m o n t s  

Ground S u r t a c  

7 

F i l t o r  M a t o r l ~ l :  - 
32-42 S i l i c a  Sz 

r 
B a t  k f l l l  I j L o n g t h  ( f t .  

3 o r o h o l o  
3 i a m  t o r :  

7 -5" 

1 0 n  D o e  : 13.00'  

17-1 

J 
Backrill ~ a t 0 r 1 . 1 :  318" Volclav B e n t o n i t e  Pe l le t s  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ ~ ~ ~ t ~ o n  Kockv F l a t s  P l a n t ;  Landfill Area W ~ l l  N O .  6 5 - 8 7  
c o o r d i n a t o r  N 3 9 2 5 0 - 1 4  E 2 0 2 0 0 . 2 2   lov vat ion: G r o u n d  s u r r a c o  5 9 8 3 . 0 8 '  
T o t a l  D o p t h :  Wall '4 ."  T o p  o f  C J S I O Q  5 9 8 5 . 0 2 '  

~ o r o h o t o  2 7 . 0 '  
F o r m a t i o n  o f  C o m ~ l o t l o n  .Rocky F l a t s  Alluvium/ Weathered  Arapahoe  Forma t ion  
C J I l n Q  M a t o r l a 1  Sch 5 ,  T v p e  3 1 6 ,  TFJ S t a i n l e s s  

S t e e l  S c r o o n  Y a t o r l r l  0.010 
o a t .  I n r t a l l o d  December 9.10. 19 ;$ ta in l e s s  S t e e l A p p r o v o d  B y  

I n r t a l l o d  B Y  R .  Trent S I t o  M a n a g o r  

c a * i n ~  o l a m ~ t o r  7 "  ID 
'I wire wrap, T !rpe 316 ,  TFJ S u r l a c o  C a r i n g  ~ i a m o t o r  5 "  ID 

G o o l o g l a t  

CEARP M u r m  
C o m m o n t o  

L 

B a c k f i l l  Yat.rial:J 3/8" Volclav B e n t o n i t e  Pel le ts  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c r t ~ o n  Rock\. F l a t s  P l a n t ;  L a n d f i l l  ,\rea Wall H o .  66-87 
C o o r a t n r t o r  N 39170.76 E 2 0 2 2 6 . 0 1  E l o v a t i o n :  G r o u n d  S u r f a c e  5 a g l  9 0 '  
T o t a l  O o p t k :  W . 1 1 1 8 .  70  ' T O P  C J I ~ ~ ~  5 9 8 3 . 6 h '  

B o r o h o l o  7 3 . 0 0 '  

G r o u n d  Surraec 

7 
S u r t a c o  S o a l  
k l r t o  ial: 

Portland Type  I 
rPmPnr 

F i l t o r  Yator la l :  - 
32-42 Silica Sa 

T O P  o f  C a s l n g  2.00 '  m 
1 o r o  h o l o  
) i a m o t o r :  

7.5" 

I -  I 

18.20 

Bor  eho lo  
t o t a l  0 0 0 t h  

B a c k f l l l  M - a t ~ r l a I : ~  3/8" V o l c l a v  Bentoni te  P e l l e t s  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

SUrf8CO S O 8 1  
M a t .  lal:  

Portland T y p e  I 
rpmpnt 

~~~~t~~~ Kockv F l a t s  P l a n t ;  Landfill Area Wall N o .  67-87 
C o o r d i n a t o r  L1)18 7 78 E 7nh78.79 E l . v a t l O n .  G r o u n d  S u r r r c o  5 9 6 9 . 5 0 '  
T o t a l  D o p l h :  W o l l  1 6 . 8 '  T O P  or  c r s l n g  5 9 7 1 . 7 2 '  

F o r m o t l o n  o f  C o m p l o t l o n  Rockv b r s  . U v  i u m  
C a r i n g  M a t o r ~ a l  Sch 5 ,  TvDe 3 1 6 ,  TFJ S t a i n l e s s  caring ~ i ~ ~ ~ t o r  71' ID 
S c r o o n  Y a t o r l r l  0.010 " wire wrap, T pe  316 ,  TFJ S u r f a c o  C a r i n g  D l a m o t o r  
D a t o  I n r t a l l o d  Jece mber 4 .  1 9 8 7  S t i i n l e s s  S t e e l A p p r o r o d  ~~ 

I n r t a l l o d  B y  J *  Bacchus 1 1 1 0  M a n a g o r  

B o r o k o l o  2 1 . 4 '  

S t e e l  
5" ID 

G o o l o g l r t  
CEARP Man- 

C o m m o n t 8  

F i l t o r  Ya tor la l :  - 
32-42 S i l i c a  S; 

l- 

I 

S u r t a c o  C a r i n g  
D o p t k  (11. 1 

I 
l o r o h o l o  
1 i a m  t o r :  

7 .5"  

I t  
3 I I 

B a c k f i l l  M a t ~ r l a l : ~  3/8" Vo lc l av  B e n t o n i t e  P e l l e t s  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ ~ ~ . t ~ o n  Kockv Flats P l a n t ;  Landfill ;\rea W ~ l l  N O .  68-87 
E ~ r v r t i o n :  G r o u n d  S u r t r c o  5968.L8 '  

T o t a l  D o p t h :  W o l l  1 6 - o '  T o p  o f  C a r i n g  5970.31 '  

F o r m a t l o n  o r  C o m p ~ r t i o n  Rocky F l a t s  Alluvium 
C a o i n g  M a t o r i a l  Sch 5 .  Tvpe 3 1 6 ,  TFJ S t a i n l e s s  ~~~l~~ ~~~~~t~~ 311 ID 
$ c r o o n  Mator lad 0 .0  10" wire w r a p ,  T~ p e  3 1 6 ,  TFJ S u r t a c r  C a o ~ n g  Dlarnotor  
Oat .  I n o t r l l o d D e c e m b e r  4 h7. 1987 
I n o t a l l o d  ~y J .  B U S  Sit. Y a n r g o r  

C o o r a i n a t o r  N L f l 1 6 7 . 5 9  E 7 0 6 8 0 . 8 2  

~ o r r k o ~ o  20.0' 

S t e e l  5" ID 
S c e e l ~ D p r o r ~ ~  n y  

Goolog lo t  
C U R ?  M m q u  

C o m m o n t r  

t o p  or C a o l n g  t 
l o r o h o l o  
> i a m o t o r :  

7 . 5 "  

i r i n g  

3 I I 

B a c k f l l l  Y ; t ~ r l a l : ~  3/8" V o l c l a v  Bentonite Pellets 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

C o m m o n t r  

L 

D e p t h  ( I t .  

o r r h o l o  
i a m o t o r :  

7 . 5 "  

b o p t k  ( I t  

17 .OO j 
1 I 

l o r o h  
t o t a l  
( I t . )  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

W o I l  N o .  71-87 ~ ~ ~ ~ t l o n  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area 

~ 0 o r d l n . l . r  N 40339.90 E 20991.7L E l O V a l l O n .  G r o u n d  S u r f r c o  5 9 6 7 . 7 9 '  

T o t a l  D e p t h :  W o I I  13.85 '  l o p  o f  c a s t n g  5 9 6 5 . 4 7 '  

F o r m a t i o n  of  C o r n p l o t i o n  Rockv F l a t s  Alluvium 
C a r ~ n g  ~ r t o r l a l  Sch 5 ,  Pvue 316, TFJ S t a i n l e s s  

S t e e l  
S c r o o n  Y a t o r l r l  0.0  LO" wire wrap. T irpe 316,  TFJ S u r f a c o  c a s i n g  ~ i o m o t o r  
Oat .  I n r t r l l o d  December 11. 1987 
I n r t a l l o d  b y  J .  Bacchus Sit.  M a n a g o r  

b o r o h o l o  1 8 - 5 0 '  

c ~ ~ , ~ ~  D i a m o t o r  711 ID 
5" ID 

S t e e l ~ p p r o r o d  b y  

G O O l O g l 8 t  

CEARP M m  
C o m m o n t r  

Ground Sur l rcc  + f / l f / f  f I  

SUffaCO S O 8 1  
M a t o  Ia l :  

Portland Type I 
rpmpnt 

8 o n t o n i t o  
S O 8 1  

0;8 L o n g t k  (11.1 

F l l t o r  Mator ia l :  - 
3 2 4 2  Silica Sa 

b 

* 
I -  4 

B r e  k r i l l  

I 

S u r l a c o  C 
D e p t h  ( l t ,  

T I  

3 o r o h o l o  
D i a m  tor: 

' I  

r n  0 o p t  

i s l n g  

: 3.50 '  

W o l l  T o t a l  I r i  13.85 b o p t h  (11.1 

I 
- d- 

B r c k f l l l  ~ r t o r i a ~ :  3 /8 "  Volclay Bentonite P e l l e t s  



W E L L  
C O M P L E T I O N  
INFO A M A  T l O N  

Sit .  Y a n r g o r  

CEARP Man- 

Commonts 

Ground S u r r r c c  

7 
S u r t r c o  S o r l  
M a t o  ia l :  

P o r t l a n d  T y p e  I 
rPmPnr 

I I S u r t r c r  

E o n t o n i t .  rx 
F l l t r r  Ya tor la i :  - 
32-42 S i l i c a  S a  

Fl l tor  P o c k  
4.'30 L o n s t h  ( I t . )  f 

Fl l tor  P o c k  
4.'30 L o n s t h  ( I t . )  f 

[-I; 
l o r o h o l o  
D i a m o t o r :  

7 . 5 "  

iring 

01. 
0 o p t h  

B a c k f i l l  kl;tor~.l) 3/8'! Volclav B e n t o n i t e  P e l l e t s  



F o r n 8 t l o n  o f  compl . t lon 

C 8 s l n g  Y 8 t o r l a l  Schedule 40 PVC C a s i n g  D lamotor  4 1/2" O.D. - 
S t r o o n  Y8tOrl.l Schedule 40 10-slotted PVC 

~ n s t a ~ i o g  B Y  R-T. Treat 

cornrnOntr Set stainless steel centralizer from 22.93' to 24.14' below ground surface. 

Rocky Flats Alluviun and Landfill 

S u r t a c o  C a s i n g  D lamotor  5/8" O e D *  
0.10 Install.@ 05/18/1939 A p p r o v o d  By 4 Z f Y L / / / & ' Y y ; r i r ~  O f  

S i l o  Yina9.r  - 
C U R P  M u n a g o f  

/ G o o l o g i s  t 

Flltor Pmek 
Lorgtk  (ft.1 22.90 

* 

3.3' Protective casing stick up 

I r  

rrt.e. c 
Dpth (ft. 

- 

r n  D o p t  

01ng  

3 . 6 6 '  

]Wall Tota l  



WELL 
COMPLETION 
INFORMATION 

Q A  BylD8te 9 ,/z- r r  //, - 2 -:?3 

~ ~ ~ ~ t 1 . n  Rocky F l a t s  ' P l a n c ;  L a n d f i l l  Area W.11 N o .  97061  Fia 

T o t a l  D o p t h :  W o l i  36-61' T o p  o t  C a r i n g  5 9 3 6 . 5 7 '  
~0ordin . t . r  N 39392.03 E 20202.5S ( U P )  Elovat ion:  G r o u n d  S u r t a c e  ' 5 9 8 4 . 5 '  

Boroholo  4 5 * 0 '  
F o r n 8 t l o n  o f  Complot lon Weathered C l a v s t o n e  
C a s h 9  Y a t o r l a l  S c h e d u l e  40 PVC C a r i n g  D l a m o t o r  4 1 / 2 "  O . D .  
Scr0.n ~ 8 t . r l . l  S c h e d u l e  40 1 0 - s l o t t e d  PVC S u r t r c o  C a r i n g  018motor 5 / s ' '  O e D -  

0.1. lnSt8ll.d 06/01/:989 i/ n2DA // @.-. 
Inst.llod B~ S .  P .  Carpenlser Slto  Managor  

Goocogirt  
C U A P  

~~~~~~t~ Unable  t o  s e t  a n  uppe r  b e n t o n i t e  p e l l e t  s e a l  due  t o  c o l l o i d i a l  m i x t u r e  
above sand  pack;  v o l c l a y  g r o u t  was p l a c e d  above  sand  pack .  
~ J c  c e n t r a l i z e r  u sed .  [le11 was c o n s t r u c t e d  i i i  a u g e r s .  

f ,2.07 ' P r o t e c t i v e  cas i n s  s t ic!c up  

T O O  o r  c a r i n g  2 . 0 7 '  

S U r t 8 C O  S.81- 
Y8tOr(81: 

Fl l tor  P8Ck 

and slough 

11" 



W E L L  
COMPLETION 
I N F O R M A T I O N  

W o l l  No .  87Q6289 
Coordinates N 3 9 2 7 2 . 2 9  E 2 0 4 6 5 . 4 2  (RFP) E l o v a t l o n :  G r o u n d  s u r f a c e  5 9 7 7 . 5 9 '  
T o t 8 1  D e p t h :  W o l l  4 3 . 0 5 '  f o p  of  C a s i n g  5 9 7 9 . k 9 '  

B o r o h o l r  4 7 - 5 '  
F o r m a t i o n  of  C o m p ~ o t l o n  Weathered Clayst-one 
C a s i n g  Yat0r1 .1  Schedule  40 PVC C a s i n g  D l a m o t o r  I/?'' O . D .  

S e r o o n  Y a t o r i a j  Schedule  40 1 0 - s l o t t e d  PVC s u r t a c o  ~ 1 8 1 n g  ~ i a m o t o r  8 518" 0.D- 
0.1. ~ n a t a l l o a  0 5 / 0 2 / 1 9 8 9  A p p r o v o d  B y  ye/?,-- 
In8 ta l lOd  B y  R * T .  T r e a t  S j t o  M a n a g o r  

CEARP MM-V 

. 
GOOlOgl8t 

Comments S e t  s t a i n l e s s  s t e e l  c e n t r a l i z e r  from 4 1 . 4 5 '  t o  4 2 . 6 5 '  below ground s u r f a c e .  

3 .1 '  P r o t e c t i v e  c a s i n g  s t i c k - u p  'n 
T o p  o t  C a s i n g  1.5)o' 0 

Boroholo 
D l a m  t 0 I: 

7 1/4"  

3 I I 

B a c k t i l l  Y a t ~ r i a l : ~  'louPh 



W E L L  
COMPLETION 
I N F O R M A T I O N  

W O I I  N O .  ~ 7 n h - j  99  

Elorat lon:  Ground S u r f a c e  5 9 6 9 . 7 '  
T o t a l  Dopth:  W o l l  

B o r o h o l o  2 0 . 0 '  ~ 

T O P  or  c a s i n g  5 9 7 1 . 5 6 '  

F o r n a t l o n  or  Cornplotton Rocky F l a t s  A l l u v i u n / A r t i f i c a l  F i l l  
~ a s l n g  u a t o r t a i  Schedule  40 PVC Casing DIamOtOr 4 1 / 2 "  0.D. 

Scroon Yator la l ,  Schedule  40 1 0 - s l o t t e t i  PVC m o t o r  8 5/8" O.D. 
D.10 lnSt8llO@ 05/22/1989 A p p r o r o d  By 
insta i iod B Y  S . P .  C a r p e n t e r  h a n a g o r  

G o o l o g l s t  
C U A P  Y- 

Comm.ntr S e t  s t a i n l e s s  s t e e l  c e n t r a l i z e r  f r o m  13 .27 '  t o  1 4 . 4 7 '  below x r o u n d  s u r f a c e .  

Ground Surracc 

7 

B n t or4t 

I 

3 . 0 '  P r o t e c t i v e  c a s i n g  stic!: up 

IBoraholo 
018m.t.r: 

7 1/4"  

-7- 

I I 

I I 1 W . l l  

Bshg 

* 4.0' 

3 I I 

i/4" Volclav b e n t o n i t e  p e l l e t s  and slough B 8 C k f l l l  Yat0rt.l: 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

OA ByIData 5??f&d/ /, -->--pq 
/ 

L o c a t i o n  d c K v  Flats Plant: Landfill Area Well N o .  S 2 0 6 L 8 9  
~ o o r d i n a t ~ s  N 39445.20 E 20865.79 (RF'P) E l o v a t i o n :  Ground S u r f a c e  5 9 6 9 . 1 4 '  

5 9 7 1 . 4 6  ' T o t a l  O o p t h :  W o l t  1 1 * 3 5 '  T O P  o f  c a r i n g  

Format ion of Complot lon ilockv Flats Alluvium1 Weathered Sandstone 
C a r i n g  Mator ia l  Schedule 40 PVC ' C a r i n g  D l a m o t o r  4 1 / 2 "  0.D. 

D a  to  i n r  tali.@ 0 5 / 0 4  /I989 A p p r o v o d  By 

B o r o h o l a  L1 .50 '  

scr0.n ~ a t . r l a j  Schedule 40 10-slotted PVC Surtac.  C a r i n  o r  8 j / 8 "  0.D- 

~ i t o ' ~ a n a g o r  

C U A P  -r 

I n r t a i l o d  B Y  2.T. Treat 
G o o l o g l r t  

C o m m o n t r  Ser: sta inless steel centralizer fron 9.85' to 11.05' below ground surface. 

~ ~~~~~~ ~ ~~ 

3.00' Protective casing stick-up - 
T o p  o f  C a r i n g  2.32' ? 



W E L L  
COMPLETION 
I N F O R M A T I O N  

a t s  P l a n t ;  L a n d f i l l  Area W o l l  No. 8206589 
C0ordln.t.r N 39475.67 Z 21023.37 ( U P )  E l o v a t l o n :  G r o u n d  S u r t a c e  5 9 6 7 . 0 0 '  
T o t a l  Dopth:  W o l l  3 6 . 2 4 '  l o p  o t  C a r i n g  5 9 6 9 . 7 2 '  

Format ion o f  Comptot lon .Weathered S a n ~ ~ ~ o n e  
Car ing Y a t o r l a l  S c h e d u l e  40  PVC C a r l n g  Dlamotor 4 1 /2"  0-D. 
Scroon  ato or^.^, S c h e d u l e  40  1 0 - s l o t t e d  PVC 8 5 / e "  0-D. 

D i t .  I n r t a l l o ~  05 /05 /1989  Approved B Y  
Inr ta l lod B Y  R . T .  T r e a t  Sl to  M a n a g o r  

B o r o h o l o  4 1 . 5 0 '  

Suriac.  C a r i n  amotor 

G o o l o g l r t  
cusp M- 

C o m m o n t i  S e t  s t a i n l e s s  s t e e l  c e n t r a l i z e r  f rom 3 4 . 6 2 '  t o  3 5 . 2 2 '  b e l o v  Eround s u r f a c e .  

I , -  

Ground Surfatc 

surraeo s0.1 
Y a t orlal: 

V o l c l a v  Orout  
Surra80 
s o a r  

3 . 0 0 '  P r o t e c c i v e  c a s i n g  s t i c k - u p  n 

Boroholo 
Dlamotor:  

7 1/4" 

2 3 . 5 0 '  

W o l l  t o t a l  

3 1 I 

Backf i l l  Yator la l /  1/4"  V o l c l a v  b e n t o n i t e  pel1e:s 



W E L L  
COMPLETION 
INFORMATION 

Q A  0ylDate /// /g-a - 
L o c  a t Ion F l a t s  P l a n t ;  L a n d f i l l  Area W e l l  N o .  3206689 
coordlnat.r  N 39605.08  E 21263.69 (PZP) Elovat lon:  G r o u n d  S u r f a c e  5 9 5 9 . 3 1 '  
T o t a l  D o p t h :  W o l l  19*41 '  l o p  or C a r l n g  5 9 6 1 . 2 0 '  

B o r o h o l o  2 1 . 7 '  
F o r k a t l o n  o r  Complot lon .Wegthered C l a v s t o n e  
C a r i n g  Mator ia l  S c h e d u l e  40  PVC c a r i n g  D1amot.r 4 1 / 2 "  O.D. 

Scroon Yatoria.1, S c h e d u l e  40 1 0 - s l o t t e d  P V C  S u r r a c o  C a r i n g  D1am.t.r 8 518" O.D. 
0 l t 0 I n8 t I I I OQ 
Inr ta l lOd By E.M. Hill 

041 28 1 19G9 Approrod  B y  

Goologl8t 
CUR? M a n a g o r  

c o m m ~ n t r  P l a c e d  s t a i n l e s s  s t e e l  c e n t r a l i z e r  from 1 8 . 0 9 '  t o  1 9 . 2 9 '  below g r o u n d  
s u r f a c e .  

Ground surraec 

7 
Sur f ree  Soa I  
Y a t  or 1.1: 

V o l c l a v  a r o u t  
Surf ma. 
3081 5 .2  L w g t h  (ft.1 

B n t o r l t o  I 1f::;th (ft.1 

Fl l tor  Y8tOVhl: - b 

16-40 S i l i c a  
sand 

Pll tor  Pack Pl l tor  Pack 

3 . 0 '  P r o t e c t i v e  c a s i n g  s t i c k - u p  

I 

s u r r a c o  c 

Boroholo 
D lam. t 0 r: 

7 1/4"  

I - 

bring 

Boroholo 
T o t a l  D o p t h  
(ft . )  



W E L L  
C O M P L E T I O N  

I N F O R M  A T I 0  N 

&&A /5=2 c/-Bcf 
Plant: L a n d f i L A r e a  W o l l  No. R 7 0 4 7 8 9  

COOrdlnatO8 iJ 3 9 9 3 6 . 1 6  E 2 1 0 6 4 . 3 4  ( W P )  ~ l o v 8 t l o n :  G r o u n d  S u r t a c o  5 9 2 7 . 9 '  
T o t a l  D o p t h :  W o l l  2 0 * 5 2 '  T o p  O f  C88lng 5 9 3 0 . 1 9 '  

Borokola  30.0' 
F o r n a t l o n  or  Complot lon Weathered Clavscone 
C a r i n g  ~ a t o r t a ~  Schedule 40 PVC c a r i n g  018mOtOr 4 1 / 2 "  0 - D -  

Scroon Yatorlal .  Schedule 40 10-slotted PVC S u r t a c o  C a r i n  

I n r t a l l o d  B Y  S . P .  Carpenter 
0.10 In8tal loC 05/23 /1989 A Q Q r 0 V . d  By 

GOOlOgl8t 
C U A P  Y.rug.r 

c o m m a n t a  Set st3inless steel centralizer from 19.01' to 2 0 . 2 4 '  below zround surface. 

3.0' Protective casing stick up n 

1-11 
Borokolo 
Dlamotor:  

7 1/4" 

i, JWol I  t o t a l  

Yatorl,I:21/4" Volcla? bentonite pellets ana slough 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

o ~ l ~ C z 7 f  I /S-8-3 4 
lats Plant; Landfill Area W.11 No .  B206889 

~ 0 o r d l n a t . r  N 3953G.69 E 21634.46 (RFP) Elovatlon: G r o u n d  S u r f a c e  5917.09' 
T o t a l  D o p t h :  W o l L  T o p  O f  Caring 5919'15' 

Boroholo 19.5' 

S c r o o n  Ya10rla.J. Schedule 40 10-slotted PVC 
0810 In8t8l lOd 04/27/1989 A p p r o r o d  By 
Inrtallod B Y  E . x .  Hill 

G o o l o g l r t  
C U R P  Managor 

Co,,,mont8 Placed stainless steel centralizer from 16.75' to 13.0 '  b e l o v  ground 
surface. 

around Suriaec 

7 
Surfac. 90.1 
Y a t r la  I: I 

Volclay grout 
l u r r a o o  

B ntorlt  0 

L o n g t h  (ft.1 

3.0' Protective casing stick-up n 
T O P  or  Carlng 2.06' I 

B a c k f i l l  Yator lal :  Slouoh 



W E L L  
COMPLETION 
I N F O R M A T I O N  

Q A  ByIDate /+a Y -47 
~ o c a t i o n  Hoc?cv Flats Plant; Land Fill Area W o l l  N o .  B206989 
~0ordin.t.. 14 4 0 1 6 0 . 6 9  E 21739 .67  ( W P )  Elovat ion:  G r o u n d  S u r f a c e  5 8 6 2 . 4 2 '  
T o t a l  0 0 p t h :  W e l l  7 7 . 5 '  T O P  o t  c a r i n g  5 9 8 4 . 3 2 '  

Boroholo 2 3 . 6 '  
F o r n  a t 1 on  o t C om p I t lo  n 

Car ing Y a t o r l a l  Schedule 40 PVC Caring ~ 1 a m 0 t . r  4 1/2" 0.D. 
We at he red- C 1 ays tone 

Scroon M a t o r l a l  Schedule 40 10-slotted PVC 8 518" 0 - D *  
Oat0 In8tat lod 0 4 / 2 0 / 1 9 8 9  Appr0V.d B y  

I n r t a l l o d  B y  R-T. Treat 
G o o l o g l r t  

CEAAP M a n a g o r  i c~~~~~~~ Set stainless steel centralizer from 21.10' to 22.30' below ground surface 

Ground Surtaea 

7 
S u r t a e o  S o a l .  
Y a t r l a  I: 

Volclay grout 

I 
Bon t o r l to  

Fl l tor  Yatorlal: - 

r- Bae k till 

3.0' Protective casing stick-up 

S u r t a e o  Caalng 

)oroh010 
> iarn t r: 

7 1/4" 

I '  

Boroholo  
T o t a l  Oopth 



WELL 
COMPLETION 
INFORMATION 

f 

QA ByIDate f&V:/' fu ,/Le& 1 4/-3b - s 7  
J / 

Location Rnrkv  Flats P L a p r :  lspd F A  1 1  Area w o i i  N O .  132~7089  
C o o r d l n a t ~ r  if 4CLlS.53 S 21741.5L ( P S P )  Elovat ion:  Ground S u r t a e s  5883.07' 
T o t a l  0 0 p t h :  W o i l  54*0' TOP o t  Cas ing  55c4-95' 

Format ion  o f  Comptot ion  Unweathered Sandstone 
Casing Y a t o r i a i  Schedule 40 PVC Casing D iamotor  4 1 / 3 "  O . D .  
Scroon YatoriaJ,  Schedule 40 10-slotted PVC S u r t a t o  Cas in  motor  8 5/8" 0 . D .  

In8tall.d B y  R . T .  Treat y S l t o  Managor 

P,26 
5 fl 

~ o r o h o i e  4 0 . 0 '  

0.10 ~ n s t a i l o d  04/25/1969 A p p r o r o d  By I/ L 

Gooiog is  t 
CEARP Mmapr 

Commonts Set stainless steel centralizer from 52.5' to 53.8' below rround surface 

3.0' Protective casing stick-up n 
T o p  o f  C a r i n g  1.88' 

I I  



2.7' Protective casing s t i c k  up 

T O O  of c a s m q  1.921 

16-40 Silica sand from 77 .85 '  t o  wall l i d  



W E L L  
C O M P L E T I O N  
INFORM AT10  N 

/-q-Sf-P 
W o l l  No. B 2 0 7 2 8 9  

COordln8tOa N 4 0 2 8 4 . 5 3  E 2 1 2 6 4 . 9 3  (RFP)  E l o r a t i o n :  Ground S u r f a c e  5 9 4 8 . 2 7 '  
f0t.l  Depth:  W O l L  1 5 . 8 9 '  t o p  o r  ~ a r ~ n g  5 9 5 0 . 4 9 '  

Formrt lon or C o m p ~ o t l o n  Weathered Clavstone - - - .  

Borohola  1 9 . 5  ' 

Car lng uatorlal Schedule 40 PVC C a r i n g  Dlamotor  4 1 / 2 "  0.D. 
S t r o o n  ur tor ia j .  Schedule 40 10-slotted PVC 8 5 1 ~ 1 1  O.D. 
0.10 In8t8ll.d 0 4 / 2 8 / 1 9 8 9  A p p r o r o d  By 
I n r t a l l o d  B Y  E.M. Hill 

G o o l o g l r t  

T O P  of  c a r i n g  2 . 2 2 '  

- 
CEARP Mrug.r 

c~~~~~~~ Placed stainless steel centralizer from 14.36' to 15.56' below ground 
surface 

th 

c 
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APPENDIX F 

Analytical Data for 

Present Landfill Borehole Samples 
. 



981 
981 

9ni 
9H1 
9H1 
911 

981 
9H1 
981 

981 

981 

981 

A 
A 
A 

A 

A 
A 

V 
V 

V 

A 
V 
A 

69- AW-91 
69-Am-91 
69-AW-91 
69-Am-91 
69-Am-91 
69-AW-90 

69 - Am- 9 1 
69- Am-91 
69-Am-91 
69 - Am-91 
69 - Am -91 
69-Am-80 

69 - Am-9 1 
69 - Am-91 
69 - Am-91 
69 - Am -9 1 
69 - Am -9 1 
69-Am-80 

69 - Am-9 1 
68-Am-91 
69 - Am -9 1 
69-Am-81 
69-Am-91 
69 - Am-90 

69-Am-91 
69 - Am -91 
69-AW -91 
69-Am-91 
69-Am-91 
69-Am-80 

2291691041 
LZfZ691041 

aL2€2691041 
2 19069 L 04 1 
9121691041 
WOO69 1 04 1 

aLZZ2691041 
2291691041 
L2€2691041 
2 19069 LO4 1 

9121691041 
900069 104 1 

LZ€2691041 
2291691041 

OL2€2691041 
2 19069 104 1 
91Z1691041 
WO06910J 1 

LZK2691041 
2291691041 

aL2S2691041 
2 1W69104 1 

8121691041 
900068 104 1 

Hd 

31VHl I N 

VIVO lV31111VNV S9Nlllfl3 llIH9 :,!Oflo 



V 
V 

V 

V 
V 

V 

V 

V 

V 

V 

V 
V 

V 

V 

V 

V 

V 
V 

V 
V 

V 
V 

V 

V 

V 

V 

V 

V 
V 

V 
_--_------- 
'P! ish *Bid 

v 1'1 
v 2'1 
v 1'1 
v 1'1 
v 1'1 
v 1'1 

A 8-77 
A S'97 
A 77 
A L'S7 
A 1'9 
v 9'Sf 

V 7'2 
A f-2 
v f.2 
v f.2 
A f.2 
v 9'7 

V 6'Cl 
V f'fl 
v 2'cl 
v L'Sl 
v S'El 
A L'fl 

A 5-97 
A 9'77 
A 77 
A L'S7 
A l'S7 
v 9'Sb 

7 
9'2 
9'2 
7-E 
2-s 
6'2 

2s 1 
121 
92 1 
01 1 
20 1 
so 1 

S'Z 
1'71 
L'Z 
S 
9'9 
1'9 

n 6-n 
n 7-c~ 
n zw 
n  si 
n s-st 
n Lxi 

09s9 
00101 
OX6 
0071 1 
ooco 1 
oom1 

69 - Am-9 1 
69-Am-91 
69 - Am-91 
69-AW-91 
69 - AW-91 
69 - Am-90 

69 - AW-91 
69 - AW-91 
68- AW- 91 
69 - Am-9 1 
69 - AW-91 
69-AW-90 

69- AW-91 
69-AW-91 
69 - AW-9 1 
69- AW-91 
68 -AM - 91 
69-Am-90 

69 - AW- 91 
69-AW-91 
69- AW-9 1 
69-AW-91 
68-AW-91 
69 - AW -90 

68 - AW-9 1 
69 -Am- 9 1 
69 - AW- 91 
69-AW-91 
69 - AW -9 1 
69- AW- 90 

2291691041 
LZC2691041 

OLZf2691041 
ZLW681041 
9121691041 
WOO69104 1 

2291681041 
LZf2691041 

OLZf 2691041 
219069 104 1 
9121691041 
900069 104 1 

L2€2691041 
Z291691041 

OLZC2691041 
2190691047 
9121691041 
900069 104 1 

LZC2691041 
Z291691041 

QLZE2691041 
2190691041 
9121691041 
WOO69104 1 

MtllllA138 

31N3SHV 

AHOHllNV 

VIVO lV3llAlVNV S9Nlllfl3 11110 :Loll0 



W07: DRILL CUTTINGS ANALYTICAL DATA 

8106089 CADMIW 

CALCIW 

CESIW 

CHRCMIW 

COBALT 

L F 01 890006 
LF01891218 
L F 01 89061 2 
Lf01892327D 
LF01892327 
LF01891822 

L F 01 890006 
LF01891218 
LF01890612 
Lf01892327D 
LF01892327 
LF01891822 

L F 01 890006 
LF01891218 
L F 01 89061 2 
Lf01892327D 
LF01892327 
Lf01891822 

LF01890006 
LF01891218 
L F 0 189061 2 
L F 0189232713 
LF01892327 
Lf01891822 

L F 01890006 
LF01891218 
LFOl890612 
LF01892327D 
LF01892327 
Lf01891822 

08-MY-89 
18-MY -89 
18-MY -89 
18-MY -89 
18-MY -89 
18-MY -89 

08-HAY - 89 
18-MY - 89 
18-MY -89 
18-MAY-89 
18- MY - 89 
18-MY-89 

08-MY -89 
18-WY -89 
18-WY -89 
18 -MY - 89 
18-MY-89 
18 -MY - 89 

08-MY -89 
18-MY - 89 
18-MY -89 
18-MY -89 
18- MY - 89 
18-MY -89 

08-MY -89 
18-HAY -89 
18-HAY -89 
18-MY -89 
18-MAY -89 
18-HAY -89 

1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.2 u 
1.1 u 

9200 
13100 
10700 
4320 
4950 
3040 

228 u 
226 U 
229 U 
220 u 
232 U 
224 u 

11.7 
13 

13.8 
10.8 
8.9 
14.8 

11.4 u 
11.3 U 
11.4 u 

11 u 
11.6 U 
11.4 

W/G 
UG/G 
W G  
W/G 
UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 
UG/G 

UG/G 

W;/G 

UG/G 
W/G 
UG/G 
UG/G 
UG/G 

UG/G 
UG/G 
W G  
UG/G 
UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 

1.1 v 
1.1 A 
1.1 R 
1.1 R 
1.2 R 

1.1 R 

1140 v 
1130 A 
1140 A 
1100 A 

1160 A 
1120 A 

228 v 
226 V 
229 V 
220 v 
232 V 
224 V 

2.3 A 

2.3 A 

2.3 A 
2.2 A 

2.3 A 
2.2 A 

11.4 v 
11.3 V 
11.4 V 

11  v 
11.6 V 
11.2 A 

TRG 

TRG 

TRG 
TRG 

TRG 

TRG 

TRG 
TRG 
TRG 

TRG 

TRG 

TRG 

TRG 

TRC 
TRG 
TRG 
TRG 
TRG 

TRG 

TRG 
TRG 
TRG 

IRG 
TRG 

TRG 

TRG 

TRG 
TRC 

TRG 

TRC 

A 

A 

A 
A 

A 
A 

A 
A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 
A 

A 

A 



V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 
V 
V 
V 
V 
V 

V 

V 

V 
V 

V 

V 

V 
V 

V 

V 
V 

V 
_---_______ 
'P! leM '%J 

A OZll 
A 0911 
A Of11 
A 0011 
A 0711 
V 0711 

A f.2 
A 2'2 
A f.2 
A 2'2 
A f.2 
A f.2 

v9 
v 9'7 
v 9'7 
v L'S 
v 9'7 
v 9-s 

V 722 
v Z'fZ 
v zz 
V 6'22 
V 9'22 
v 9-22 

9/31) 
9/91) 

9/m 

3/91) 
s/sn 
sign 

9/91) 

snn 
9/91) 
mn 
9/91) 

9/91) 

5/91) 

9/91) 
s/sn 
9/91) 

9/91) 

9/91) 

9/91) 

9/91) 

9/91) 
9/91) 

s/sn 
9/91) 

9/91) 

wsn 
9/91) 
wsn 
o/m 
won 

sa tun 

. -. - - - - 

Of92 
0912 
0012 
Of22 
0712 
Off2 

9'9 
f.9 
8'2 
7.f 
L'9 
9's 

f'61 
8'11 
f'L1 
s-f 1 
71 
7-62 

OOSZf 
OOfOl 
00111 
001s1 

, 00221 
00171 

L'll 
6'92 
6'11 
1'6 
6'6 
7'Sl 

69-Am-91 
69 - Am-91 
69-AW-91 
69 - Am-91 
69- AM-91 
69- Am-90 

69 - Am-9 1 
69 - Am-9 1 
69 - Am-91 
69 - AW-91 
69-Am-91 
69-Am-Bo 

69 - Am - 9 1 
69-Am-91 
69 - Am-91 
69 - Am -91 
69 - A - 9 1 
69-Am-Bo 

69-Am-81 
69 - Am - 9 1 
69-Am-91 
69- Am-91 
68-Am-91 
69-Am-90 

69 - Am-91 
69-Am-91 
69- Am-91 
69 - AM -91 
69 - Am-91 
69-Am-Bo 

ZZ91691041 
LZf2691041 
91Z1691041 
oLZfZ6910j 1 
2190681041 
9000691041 

9121691041 
2281681 04 1 
LZSZ691041 
OLZf2691041 
2190681041 
9000691041 

LZf2681041 
Z281691041 
oLZf2681041 
2190681041 
9121681041 
9000691041 

2291691041 
LZf2691041 
QLZfZ691Odl 
2190691041 
9121681041 
900069lOd1 

~IWll1 

Wv31 

No8 I 

VIVO lV311AlVNV S9Nlllfl3 71180 :,!Oflo 



V 

V 

V 

V 

V 

V 

V 

V 

V 
V 

V 

V 

V 

V 

V 
V 
V 

V 

V 
V 

V 
V 

V 

V 

V 

V 

V 

V 
V 
V 

-__-_-_---- 
*P! leA 'B?d 

311 

911 

9M1 
9Ml 

9MI 
911 

9M1 
9M1 
911 
9Ul 
9u1 
911 

9u1 
9Ul 
9M1 
9u1 

9u1 

. 9u1 

9Ml 
9ML 
?Ml 
9Ul 
9M1 
911 

9Ml 
9Ul 

9u1 

9Ul 
9Ul 
9Ul 

Bel~ ai 
-__------ 

V 09ll 
v Of11 
v 0211 
v 001t 
v 03Cl 
A 0311 

V 6. 
V6 
V f.6 
v 9'9 
V 1'6 
U 1'6 

A f.2 
A f'2 
A 2'2 
A 2'2 
A f.2 
A C-2 

v 11' 
v 160' 
v 21' 
v 21' 
v 21- 
u 1' 

n 09ii 
n ofit 
n ozii 
n ooii 
n o'rii 

Of 11 

9'Sf 
6'Sl 
11 
9'01 
f'S1 

n 1'6 

Z'L 
6'5 
f * f 
9 
f-L 
s-9 

29' 
33' 

Lf * 
if- 
9'1 

n 1- 

L6 1 
96K 
SfL 
202 
LSL 
L91 

69-AW-91 
69 - AVH -91 
69 - A W - 9 1 
69 - A W -9 1 
69-AVH-91 
69- AW-90 

69-AW-91 
69-AW-91 
69- AW-9 1 
69 - AW -9 1 
69 - AW -91 
69-AW-80 

69-AW-91 
69 - AW -91 
69 - AW-91 
69-AW-91 
69 - A W - 9 1 
69-Am-80 

69-AVW-91 
68-AW-91 
69-AW-91 
69-AW-91 
69-AW -9 1 
69-AW-90 

69 - AW -9 1 
69 - AW-91 
69 - AW-91 
68 - AW-91 
~B-AW-BL 
69-AW-80 

L2f2681041 
9121691041 
2291691041 
QLZ€2691041 
2190691041 
900069 104 1 

2291691041 
9121691041 
LZfZ691041 
QLZ€Z691041 
2190691041 
WOO69 1041 

9121681041 
LZf2691041 
2291691041 

OLZS2691041 
2 19069 1 04 1 
9000691041 

fZfZ691041 
91216910Jl 
2291691041 
OLZfZ691041 
2190681041 
900069 104 1 

rnl SSVlOd 

VlVO lV311AlVNV S9Nllln3 1llUO :,!On0 



, 

Locat ion C o d e  Paremeter P ro j  Senple No 

OU07: DRILL CUTTINGS ANALYTICAL DATA I 

8106089 SELENIUM 

SILVER 

SDOlU 

STRWTIU 

THALLIUM 

LF01890006 
LF01890612 
LF01892327D 
LF01892327 
LF01891218 
LF01891822 

Sarrple Date 

08-MY -89 
18-MY-89 
18-MY -89 
18- M Y  - 89 
18-MY -89 
18-MY-89 

_ - _ _ _ - _ _ - - _  

L F01890006 08-MY -89 
LF01890612 18- MY - 89 
LF01892327D 18-MY-89 
LF01892327 18-MY -89 
LF01891218 18-MY -89 
LF01891822 18 - M Y  - 89 

L F01890006 08-MY -89 
LF01890612 18-MY -89 
LF01892327 18 - M Y  -89 
LF01891218 18-MY -89 
LF01891822 18-MY - 89 
LF01892327D 18-MY-89 

LF01890006 08- M Y  - 89 
LF01890612 18-MY -89 
LF01892327 18-MY - 89 
LF01891218 18- M Y  - 89 
LF01891822 18-MY -89 
LF01892327D 18-MY-89 

LF01890006 08-MY -89 
LF01890612 18-MY - 89 
LF01892327 18-MY - 89 
LF01891218 18-MY -89 
LF01891822 18-MY -89 

Resul t  
. -  - _ _ - - - _ _  

11.1 
5.7 
5.8 

6 
5.7 
5.8 

Uni tti 

UG/G 
UG/G 

UG/G 

UG/G 

UG/G 
UC/G 

Det. L i m i t  

11.1 
5.7 
5.8 

6 
5.7 
5.8 

Va l i da t i on  T y p e  Flag Pkg. Val id.  

A TRG A 

R .  TRG A 

R TRG A 

R TRG A 

R TRG A 

R TRG A 

2.3 U UG/C 2.3 V TRG A 
2.5 UG/G 2.3 A TRG A 
2.2 u UG/G 2.2 A TRG A 

2.3 U UC/G 2.3 A TRG A 

2.3 U UG/G 2.3 A TRG A 
2.6 UG/G 2.2 A TRG A 

1140 U UG/G 1140 V T R G  A 

1140 U UC/G 1\40 v T R C  A 

1160 U UC/C 1160 V T R C  A 

1130 U UG/C 1130 V TRG A 

1120 u UC/G 11.20 v TRG A 
1100 u UG/G 1100 v TRG A 

228 U UC/C 228 V TRG A 

229 U UG/G 229 V TRG A 

232 U UG/G 232 V TRG A 

226 U UC/C 226 V T R G  A 

220 u UG/G 220 v TRG A 

224 u UG/G 224 V TRG A 

4.1 UC/C 2.3 A TRG A 
2.3 U UG/G 2.3 A TRG A 

2.4 U UG/G 2.4 R TRG A 
2.3 U UG/C 2.3 R TRG A 

2.3 U UG/C 2.3 R TRG A 

LF01892327D 18-MY -89 2.3 U UG/G 2.3 R . TRG A 



W07: D R I L L  CUTTINGS ANALYTICAL DATA 

8106089 T I N  

VANAOIW 

Z I N C  

CESIW-137 

1 f 01890006 
L f 0 189061 2 
L f  01892327~ 
LF01891218 
LF01891822 
L F 01892327 

L F 01 890006 
L F 01 89061 2 
LF01892327D 
Lf01891218 
LF01891822 
LF01892327 

LFOl890006 
1 f 01 89061 2 
LF01892327D 
LF01891822 
LF01891218 
L F 01892327 

L F 01 890006 
LF018W006 
L F 0189061 2 
LF01892327D 
LF01892327 
LF01891218 
LF01891822 

GROSS ALPHA PARTICLE RADIOACTI LF01890006 

GROSS BETA PARTICLE RAOIOACTIV  LFOl890006 

PLUTow Iun-239 LF01890006 

08-MY-89 
18-MY -89 
18-MY -89 
18 - M Y  - 89 
18-MY-89 
18-MY -89 

08-MY-89 
18-MY -89 
18-MY -89 
18-MY-89 
18-MY - 89 
18-MY -89 

08-MY -89 
18-MY -89 
18-MY -89 
1 8-MY - 89 
18-MY-89 
18-MY -89 

08-MY -89 
08-MY -89 
18-MY -89 
18-MY -89 
18-MY -89 
18-MY -89 
18-MY -89 

08-MY-89 

08-MY -89 

08-MY -89 

R e s u l t  P 
- - - _ - - - - - -  -. 

22.8 u 
22.9 U 

22 u 
22.6 U 
22.4 u 
23.2 U 

32-1 
37.5 
28.6 

34 
93.4 
25.4 

80 
104 

44.6 
40.7 
469 

38.2 

0 
0 
0 
0 
0 
0 
0 

18 

25 

-02 

.-.  
UG/G 

UG/G 

UG/G 
UG/G 

UG/G 

UG/G 

UG/G 

UG/G 
UG/G 
UG/G 

UG/G 

UG/G 

UG/G 

UG/G 

UG/G 
UG/C 

UG/G 

UG/G 

PC I /G 

P C I / G  

P C I / G  

P C  I /G 

P C I / G  

P C I / G  

PCI/G 

P C I / G  

P C I / G  

PC I /G 

22.8 v TRG A 

22.9 V TRG A 

22 v TRG A 
22.6 V TRG A 

2Z14 . V  TRG A 

23.2 V 

1,l.b A 
11.4 A 

11 A 
11.3 A 
11.2 A 

11.6 A 

4.6 A 
4.6 A 

4.4 A 
4.5 A 
4.5 A 

4.6 A 

.1 

.1 

.1 

.1 

.1 

.1 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

A 



311 082 mn n 082 

n9 
n9 
n 82 
n OS 
n 62 
n9 
n9 
n 082 

n9 
n os 
n 82 
n9 
n 62 
n9 

n 082 
n9 

8' 

0 

6' 

L'1 

S9. 

0 

9'1 

9' 

68 - AVU - 80 

68-Am-81 
68-AW-81 
68- AW-81 
68- AW-81 
68 - AW-8 1 
68- AW-80 
68 - AW-80 
68-AW-80 

69-Am-81 
68-AW-81 
68-AW-81 
68 - AW - 81 
68 - AW-8 1 
68- A W - 80 
68- A W - 80 
68 - Am-80 

68-AW-80 

68-AW-80 

68- AW-80 

68- AW -80 

68 - AW -80 

68-AW-80 

68 - A W -80 

68-AW-80 

60L0681031 3NVH13080lH318I -2' 1 ' 1 

9 
9 
82 
OS 
62 
9 
9 
082 

911 

981 

381 
981 

981 

911 

981 
981 

9272681041 
1202681041 
7121681041 
8191681041 
7222681041 
SOSO681041 
100068104 1 
60L0681041 3NVH lMHOlH3V8131-2'2 ' 1 ' 1 

981 

981 

981 

981 
981 

981 

981 

981 

9 
OS 
82 
9 
62 
9 
9 
082 

9272681031 
8191681041 
7121681041 
1202681041 
72Z2681041 
soc06e 103 1 
1000681041 
60L0681041 3NVH130801H3181- 1 1 ' 1 

981 9/13d 

981 9/13d 900068 LO41 ssz-minvan 

981 9/ 13d 900068 1047 xz- 'ccz-winvan 

981 900068 104 1 ivioi 'minvan 

381 lH/ 13d 900068 103 1 m)lll8l 

981 9/13d 900068 104 1 06-wllm8ls 

981 W13d 900068 104 1 8zz-mlov~ 



W07: DRILL CUTTINGS ANALYTICAL DATA 

8106089 1,1,2-TRICHLOROETHANE 

1,l-DICHLOROETHENE 

LF01890305 
LF01890001 
L F 01892224 
LF01891618 
Lf01892021 
L F 01891 2 14 
1 F 01892426 

L F 01 890 709 
LF01890305 
LF01890001 
LFO1892224 
LF01891214 
LF01891618 
LF01892021 
LF01892426 

L F 01 890709 
L f 01890305 
L F 01890001 
L F 01892224 
LF01891618 
LF01891214 
LF01892021 
Lf01892426 

L F 01890709 
LF01890001 
LF01890305 
LF01892224 
Lf01891214 
LFOl892021 
LF01891618 
Lf01892426 

08-MY -89 
08-MY-89 
18-MY -89 
18-MY-89 
18-MY-89 
18-MY -89 
18-MY -89 

08-MY-89 
08-MY -89 
08- MY - 89 
18-MAY-89 
18-MY -89 
18-MY -89 
18-MY -89 
18-MY -89 

08-MY -89 
08-MY-89 
08-MY-89 
18-MY -89 
18-MY -89 
18-MY -89 
18-MY -89 
18-MY -89 

08-MY -89 
08-MY -89 
08-MY-89 
18-MY -89 
18-MY -89 
18-MY -89 
18-MY -89 
18-MAY -89 

Result Q 

6 U  
6 U  
29. U 
30 U 

6 U  

28 U 
6 U  

- _ - _ - _ - _ _ _  - _  

280 U 

6 U  
6 U  
29 U 

28 U 
30 U 
6 U  
6 U  

280 U 

6 U  
6 U  
29 U 
30 U 

28 U 

6 U  
6 U  

280 U 
6 U  
6 U  
29 U 
28 U 

6 U  
30 U 

6 U  

UG/G 

UG/G 
UG/C 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 

UG/G 

UG/G 

UG/G 
UG/G 

UG/G 
UG/G 
UG/G 

UG/G 

UG/G 

UC/G 

UG/G 

UG/G 

UG/G 
UC/C 

UG/G 

280 
6 
6 
29 
28 
30 
6 
6 

280 
6 
6 
29 
30 
28 
6 
6 

280 
6 
6 
29 
28 
6 
30 
6 

TRG 
TRG 
TRG 
TRG 
TRG 
TRG 
TRG 
TRG 

TRC 
TRG 

TRC 
TRG 
TRG 
TRG 

TRC 
TRG 

TRC 

TRG 

TRC 
TRC 
TRC 
TRC 
TRC 
TRC 



W07: DRILL C U T T I N G S  ANALYTICAL DATA 

8106089 1,2-DlCHLORoETHYLENE 

1.2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

LF01800709 
LF01890001 
LF01890305 
LF01892224 
LF01892021 
LF01891214 
LF01891618 
LF01892426 

Lf01890709 
LF01890305 
LF01890001 
LF01892226 
LFOl892021 
LF01891618 
LF01891214 
LF01892426 

L F 01890709 
LF01890305 
LF01890001 
LF01892224 
LF01892021 

08-MY-89 
08-MAY -89 
08-MAY-89 
18- MAY - 89 
18-MY-89 
18-MAY -89 
18-MAY-89 
18- HAY - 89 

08-MY -89 
08-MY-89 
08-MY -89 , 

18-MAY -89 
18-MAY -89 
18-MAY -89 
18-MY -89 
18-MY-89 

08-MY -89 
08-MY-89 
08-MY-89 
18-MAY -89 
18-MAY -89 

280 U 

6 U  
6 U  

29 U 
6 U  

28 U 

30 U 
6 U  

280 u 
6 U  
6 U  

29 U 
6 U  

30 U 
28 U 
.6 U 

530 J 
7 J  

12 u 
59 u 
12 u 

UG/G 

UG/G 

UG/G 
UG/G 
UG/G 

UG/G 

UG/G 

UG/G 

UG/G 

UG/G 

UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 
UG/G 

UG/G 

UG/G 
UG/G 

LF01890709 
LF01890305 
LF01890001 
LFOl892224 
LF01892021 
LF01891214 
LF01891618 
Lf01892426 

08-MY -89 
08-MAY-89 
08-HAY-89 
18-MAY - 89 
18-MY -89 
1 8-MAY -89 
18-HAY -89 
18-MAY -89 

560 U 

12 u 
12 u 
59 u 
12 u 
40 J 
41 J 
12 u 

UG/G 
UG/G 

UG/G 
UG/G 
UG/G 

UG/G , 

UG/G 

UG/G 

280 
6 
6 

29 
6 

28 
30 
6 

280 
6 
6 

29 
6 

30 
28 
6 

560 
12 
12 
59 
12 
61 . L . . ~ . . ~ .  .;. 

12 

. _. , 

. .  57'..': A'. . : .  : 

560 
12 
12 
59 
12 
57 
61 
12 

Type FLag Pkg. Valid. 
_ _ _ _ - - _ - -  - - - - - - - - - - -  
I R G  

TRG 

TRG 

TRG 

TRG 

TRC 

TRG 

TRC 

TRG 

TRG 
TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 
TRQ ...'I 

' T R G ~ '  

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRC 

TRG 

TRG 



311 
911 
311 
911 
311 
311 

' 311 
911 

9 
9 
OS 
82 
62 
9 
9 

082 

9 
82 
9 
OS 
62 
9 
9 
082 

21 
fS 

n9 
n9 
n OS 
n 82 
n 62 
n9 
n9 
n 082 

n9 
rL 
n9 
n OS 
n 62 
n9 
n9 
n 082 

n zi 
Bo89 

. 68-Am-81 
68- Am -8 1 
68- Am -8 1 
68 - AW-8 1 
68 - AW-8 1 
68-AW-80 
68-A W - 80 

1 68-Am-80 
il 

68-AM-81 
68- AW -8 1 
68-Am-81 
69-Am-81 
68 - AW-8 1 
68 - AW -80 
68- AVN -90 
68 - AW -80 

68-AW-81 
68 - AW -8 1 

,927269 104 1 

1202681041 
8191681041 
7121681041 
7222681041 
1000681041 
SOE0681041 
60L0681041 

9Z72681041 
7121681041 
1202681041 
9191681041 
7222681041 
1000681041 
50E0681041 
60f 068 1041 

9272681041 
7121681041 

31321138 

3N0133V 

68- Am-81 
69 - AW-9 1 
68 - AW-8 1 
68 - Am -8 1 
68-AW-81 
69 - Am -80 
68- A W-80 
68-AW-80 

---_--__--- 
aiea aidues 



W07: OR1 L CUTTINGS ANALYTIC L OA 

8106089 BRWFORH 

BROllOnETHANE 

CARBOW OlSULFlOE 

CARBON TEIRACHLORIOE 

LF01890709 
L F01890305 
LF01890001 
LF01892224 
LFOl89121C 
LF01891618 
LF01892021 
LFOl892426 

LF01890709 
LF01890305 
L FO 1890001 
LF01892224 
LF01891618 
LF01891214 
LFO1892021 
LF01892426 

LF01890709 
LF01890305 
LF01890001 
LF01892224 
LF01891618 
LF01892021 
LF01891214 
LF01892426 

LF01890709 
LF01890305 
LF01890001 
LF01892224 
LF01891618 
LF01892021 
LF01891214 
LF01892426 

08-MAY-89 

08-MAY-89 
18 -MAY - 89 
18-MAY - 89 
18-MAY -89 
18-MAY -89 
18-MAY-89 

08-mu-89 

08 -MAY -89 
08-MAY-89 
08-MAY-89 
18-MAY -89 
18-MAY -89 
18-MAY -89 
18-MAY-89 
18-MAY-89 

08-MAY -89 
08-MAY -89 
08-MAY -89 
18-MAY -89 
18-MAY-89 
18-MAY -89 
18-MAY -89 
18-MAY -89 

08-MAY -89 
08-MY-89 
08-MAY -89 
18 -MAY -89 
18-MAY -89 
18-MAY-89 
18-MAY-89 
18-MY-89 

560 u 
12 u 
12 u 
59 u 
61 U 

57 u 
12 u 
12 u 

280 u 
6 U  
6 U  

29 U 
30 U 
6 U  

28 u 
6 U  

280 u 
6 U  
6 U  

29 U 
30 U 
6 U  

28 u 
6 U  

Units Oet. L i m i t  Val idation Type Flag Pkg. V a l i d .  

UG/G 

UG/G 
UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 

UG/G 
UG/G 

UG/G 

UG/G 
UG/G 

UG/G 

UG/G 
UG/G 

UG/G 
UG/G 
UG/G 

UG/G 

UG/G 
UG/G 

UG/G 

UC/G 

6 

560 
12 
12 
59 
61 
57 
12 
12 

280 
6 
6 

29 
30 
6 

28 
6 

280 
6 
6 

29 
30 
6 

28 
6 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 
TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

T R C  

TRG 

TRG 

TRC 



981 
981 
981 
911 

9Hl 
981 

981 

3H1 

21 
21 
LS 
19 
65 
ZL 
21 
09s 

9 
Of 
9 
92 
62 
9 
9 
092 

21 
19 
LS 
21 
62 
21 
21 
09s 

9 
92 
Of 
9 
62 
9 
9 
092 

n zt 
n 11 
n is 
n 19 
n 6s 
n 21 
n ZL 
n 09s 

n9 
n os 
n9 
n 92 
n@ 
n9 
n9 
n 082 

n ZL 
n 19 
n LS 
n EL 
n 6s 
n zi 
n ZL 
n 09s 

n9 
n 92 
n OS 
n9 
n 62 
n9 
n9 
n 092 

69 - AW -91 
69- Am-91 
69 - Am -91 
69 - AW -91 
69- AM -91 
69-AW-90 
69 - AW- 90 
69- Am- 90 

69 - AW-9 1 
69-AM-91 
69-Am-91. 
69 - AW-91 
69- AW- 91 
69 - AM-80 
69 - AM-80 
69-AW-80 

69- AM-9 1 
69 - AW-91 
69 - AW-9 1 
69 - AW -9 1 
69 - AW -91 
69-Am-80 
69-AW-90 
69- AW-80 

69-AW-91 
69-Am-91 
69-AW-91 
69 - AW-9 1 
69 - AW-9 1 
69-AW-80 
69-AM-80 
69-AW-80 

927269 104 1 
1202691041 
7121691041 
9191691041 
722268 LO4 1 
1000691041 
SOSO681041 
60L0691041 

9272691041 
9191691041 
1202691041 
7121691041 
7222691041 

S0~0691041 
60Lo69104 1 

1000691 04 1 

9272691041 
9191691041 
7121691041 
1202691041 
7222691041 
100069104 1 
SOSO691041 
601 069 104 1 

9272691041 
7121691041 
9191691041 
120269 LO4 1 
7222691041 
1000691041 
SOSO691041 
60L069 104 1 

ON alhS fOJd 

.................... 

N8040801H3 

VlVa lV311AlVNV S9NIlln3 11110 :LOIW) 



981 
9u1 

981 

981 
381 
981 
381 
3UI 

. 981 
981 / 

981 
911 

.f 3Ul 
981 

OM1 
981 

981 
911 
981 

981 
981 
9u1 

981 
911 

9 
Of 
9 
82 
62 
9 
9 
082 

9 
9 
82 
Of 
62 
9 
9 
082 

9 
82 
Of 
9 
62 
9 
9 
082 

9 
82 
9 
Of 
62 
9 
9 
082 

n9 
rL 
n9 
n 82 
n 62 
n9 
n9 
n 082 

n9 
r 72 
r 01 , 

n9 
n 62 
n9 
rs 
r 26 

68 - AVW-81 
68-AW-81 
68- AW -8 1 
68 - AW-8 1 
68 - A W -8 1 
68-AW-80 
68-AW-80 
68-Am-80 

9Z7Z681041 
8191681041 
lZOZ681041 
7121681041 
7222681041 
1000681041 
SOf 068 1041 
60L0681041 

49- AW- Ut 92)2&l 
68 - AW-81 1202681041 
68-AW-81 7 1 2 168 104 1 
68-AW-81 Q191681041 
68-AW-81 7222681041 
bQ- Am-96 l~eloj~: 
69.Am-Qd . stimmlJ'11 
68-AW-80 60L068104l 

68- AW-81 
68 - AW -8 1 
68 - AW -8 1 
68-AW-81 
68-AW-81. 
68-AW-80 
68- Am-80 
68- AW-80 

68-AW-81 
68 - AW-8 1 
68-AW-81 
68-AW-81 
68-AW-81 
68-AW-80 
68 - AW-80 
68-AW-80 

-- --_-------- 
aiea aidves 

927Z681041 
3121681041 I 

8191 68 104 1 ' 

1202681041 
7222681041 
1000681041 
SOf0681041 
60L0681041 

3N38AlS 



W07: DRILL CUTTINGS ANALYTICAL DATA 

Sanple Date Result 
- - - - - - - 

280 
3 
6 

29 
8 

30 
6 
6 

P Units Det. L i m i t  

U UG/G 280 
J UG/G 6 
U UG/G 6 
U UG/C 29 
J UG/G 28 
U UG/G 30 
U UC/G . 6  
U UG/G 6 

- - - - -  - - - _ - - - -  - - _ _ - _ - _ - -  
Validation Type Flag Pkg. Valid. 

08-MY-89 
08-MY-89 
08-MY -89 
18 - M Y  - 89 
18 - M Y  - 89 
18-MY -89 
18-MY -89 
18-MY -89 

I R G  
TRG 
TRG 

TRC 

TRG 

TRG 
TRC 

TRG 

TOLUENE TRG 
TRG- 

' TRG 

TRG 

TRG 

IR6 
TRG i 
TRG 

$ 1  

UG/G 6 
UG/G 29 
UC/G 6 .. . 

' &/G . * 28 
. .  W E .  30 

UG/G 6 

. .  

TOTAL XYLENES Lf 0189O7O9 

U,WW5 ' ' 
Lf01890001 
Lf01892224 
L f 01892021 
Lf01891214 
Lf01891618 
Lf01892426 

08-MY -89 
3. *'. , ' . O!j-MV-go' ;. 

08-MY-89 
18-MY -89 
18-MY -89 
18-HAY -89 
18-MY -89 
18-MY -89 

280 u 

6 U  
29 U 
6 U  

14 J 

30 U 

6 U  

: ' 4  
280 

6 . .  
6 

29 
6 

28 
30 
6 

TRG 

e TRG 
TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRICHLOROETHENE Lf01890709 
Lf01890305 
Lf01890001 
Lf01892224 
Lf01891214 
Lf01892021 
Lf01891618 
LF01892426 

08- M Y  - 89 
08- M Y  - 89 
08-MY -89 
18-MY -89 
18-MY -89 
18-MAY-89 
18-HAY -89 
18-CIAY -89 

280 u 
6 U  
6 U  

29 U 

28 u 
6 U  
30 U 
6 U  

UG/G 

UG/G 

UG/G 
UG/G 

UC/G 
UC/G 

UG/G 

UG/G 

280 
6 
6 

29 
28 
6 
30 
6 

TRG 

TRC 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 



9 
9 
OE 
82 
62 
9 
9 
082 

9 
Of 
82 
9 
62 
9 
9 
082 

21 
LS 
21 
19 
65 
21 
21 
095 

21 
21 
LS 
19 
65 
21 
21 
095 

n9 
no 
n OE 
n 82 
n' 62 
n9 
n9 
n 082 

n9 
n of 
n 8z 
n9 
n 62 
n9 
n9 
n 082 

n ti 
n 1s 
n zi 
n 19 
n 65 
n zi 
n zi 
n 09s 

n zi 
n zi 
n LS 
n 19 
n 65 
n zi 
n zi 
n 09s 

68- Am-81 
68-AW-81 
68-Am-81 
68-AW-81 
68-Am-81 
68-Am-80 
68 - Am-80 
68-Am-80 

68-AW-81 
68 - Am -8 1 
68-AW-81 
68 - Am-8 1 
68 -Am -8 1 
68 - A W-80 
68- A m - 80 

68-Am-80 

68-Am-81 
68 -Am -8 1 
68-Am-81 
68 - Am -8 1 
68-Am-81 
68 - Am-80 
68 - A W- 80 
68 -Am-80 

68-Am-81 
68 - Am- 8 1 
68 - AW-8 1 
68-Am -8 1 
68-Am-81 
68-Am-80 
68- Am - 80 
68-Am-80 

92726810Jl 
lZ02681041 
8191681041 
7121681041 
7222681OJ 1 
S0~0681041 
1000681041 
60L0681041 

9ZfZ681041 
8191681041 
7121681041 
lZ02681041 
7222681041 
1000681041 
50~0681041 
60L0681041 

9272681041 
7121681041 
lZ02681041 
8191681041 
7222681041 
1000681041 
SOfO681041 
60f06810J1 

WlWO 1VJIlAlWNV S9HIlltl3 11110 :Lon0 



311 
9Ml 

9M1 

911 

911 

381 

1 I NnHd 

I I NnHd 

1 I NnHd 

1 I NnHd 
lINflHd 

1 I NnHd 

x 
x 
x 
x 
x 
x 

.----- 
si !un 

68 - AW- SZ 
68-AVU- SZ 
68-AW- SZ 
68-AVU- Si! 
68-AW-SZ 
68- AW- 72 

68-AV1 - SZ 
68- AW-SZ 
68-AW-SZ 
68-AW-S2 
68-AW- 52 
68 - A W - 72 

68-AW-52 
68-AW- SZ 
68- AW- SZ 
68- AW- SZ 
68 -Am- 52 
68-AW-72 

68- AW- SZ 
68-AW-SZ 
68- AW-SZ 
68-AVU-SZ 
68- AW- SZ 
68- AW- 72 

68- AVH- SZ 
68- AW- SZ 
68- Am-SZ 
68-AW-SZ 
68-AVU- SZ 
68 - AVU- 72 

LZlZ196QZ041 
fzL219682041 
910188682041 
60C089682041 
02918968Z041 
COO019682041 

L21219682041 
tU288682041 
910119682041 
60f01868Z041 
02918968Z041 
COO019682041 

L2128868ZOJl 
CUZ19682041 
91011968ZOJl 
60C0196820Jl 
OZ9119682041 
COO019682041 

LZlZ19682041 
fU219682041 
6ofO19682041 
9101119682041 
029119682041 
E00019682041 

LZlZ19682041 
fU219682041 
60f089682041 
910119682041 
029118682041 
C000886820Jl 

ON albS !OJd 

.................... 

31Vll IN 

VlVO lV3llAlVNV S9Nllltl3 11110 :Loll0 



W07: DRILL CUTTINGS ANALYTICAL DATA 

6206189 , ALUMINUM 

A N T I W Y  

ARSENIC 

BAR I U 

BERYLLIW 

cADn1UM 

LF0289BR2733 
LF0289BR2127 
LF0289BR1620 
lF0289BR1016 
LF 0289BRO3O9 

Lf0289BR1620 
LFO289BR1016 
LFO289BR0309 
LF0289BR2733 
LF0289BR2127 

- 

LFO289BR2733 
Lf0289BR2127 
LF02898R1620 
LF0289BR1016 
LF0289BR0309 

LFO289BR1620 
LFO289BR1016 
LF0289BR0309 
LF0289BR2733 
LF0289BR2127 

LF0289BR2733 
LF0289BR2127 
LF0289BR1620 
LF0289BR1016 
LF0289BR0309 

LF0289BR1620 
LF0289BR0309 
LFO289BR1016 
Lf0289BR2733 
L F 0289BR2127 

25-MY -89 
25 - M Y  -89 
25 -MY -89 
25 - M Y  -89 
25-MY-89 

25-MY-89 
25-MY -89 
25-MAY-89 
25 - M Y  - 89 
25-MY-89 

25 - M Y  -89 
25 - M Y  -89 
25-MY-89 
25-MY-89 
25-MY -89 

25 -MY -89 
25-MY-89 
25 - M Y  -89 
25-MY -89 
25-MY -89 

25-MAY-89 
25 - M Y  -89 
25 -MY -89 
25 - H A Y  -89 
25-MAY-89 

25 -HAY -89 
25-MY -89 
25-MAY -89 
25-HAY -89 
25 - H A Y  -89 

6800 
6160 
6480 
9310 

11400 

13.1 U 
13.3 U 
13.8 U 

14.1 u 
15.2 

6.7 
2.3 U 

3.1 
3.4 
2.3 U 

48.2 
48.8 

105 
79 

146 

2.6 
3.3 
3.2 

3 
3.7 

1.1 u 
1.1 u 
1.1 u 
1.2 u 
1.1 u 

UG/G 

UG/G 

UG/G 
UG/G 

UG/G 

UG/G 
UG/G 
UG/G 

UG/G 
UG/G 

UG/G 

UG/G 

UG/G 
UC/G 
UC/G 

UG/G 
UC/G 
UG/G 

UC/G 
UC/G 

UG/G 

UG/G 

UG/G 
UG/G 

uc/c 

UG/G 
UC/G 

UG/G 
UC/G 

UG/G 

47.1 
45.9 
43.7 
44.3 
45.9 

13.1 
13.3 
13.8 
14.1 
13.8 

2.4 
2.3 
2.2 
2.2 
2.3 

43.7 
44.3 
45.9 
47.1 
45.9 

1 .2 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.2 
1.1 

TRG 

TRG 

TRG 
TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 
TRC 
TRG 

TRC 
TRC 
TRG 

TRC 

TRG 

TRG 

TRG 

TRC 

TRG 

TRG 

TRG 
T R C  

I R G  

TRG 

T R C  



9M1 052 
981 S'EZ 
9Ul 2'22 
911 6'22 
9u1 912 

911 S'S 
981 L'S 
9u1 5.5 
98 1 L'S 
981 6'5 

9u1 S'll 
981 9'11 
911 1-11 
981 S'll 
981 6'01 

911 2'2 
911 C.2 
981 2'2 
911 C.2 
911 7'2 

981 os2 
911 SCZ 
9Ml 622 , 

911 222 . 
981 912 

OOL 09 
0919 
000s L 
009El 
00972 

1'9 
2'21 
S'LZ 
6'Ll 
2'91 

9-72 
n B-LL 

n s-it 
n 6-01 

L'CL 

1-11 
C-Cl 
L'SL 
L'9 
S'L 

n OEZ 
n scz 
n 622 
n 222 
n giz 

0999 
0257 
0622 
06S7 
oms 

69 - A W - SZ 
69 -Am- SZ 
69-AW-SZ 
69-AWw-SZ 
68-AW-SZ 

69-AW-SZ 
69- AW- SZ 
69- AW- SZ 
69- AM- S2 
69- AW- SZ 

69-AW-SZ 
69- AW- Si! 
69 - AM- SZ 
69-AW-52 
68- AW- S2 

69 -Am- SZ 
69-AM-52 
69- AW- SZ 
69- AW-S2 
69-AW-SZ 

69 - AW- S2 
69- AM-SZ 
69- AW- SZ 
69 -A W - SZ 
69-AM-SZ 

69-AW-52 
69-AW-52 
69-AW-SZ 
69-AW-SZ 
69- AW- SZ 

LZlZ18682041 
CUZ886820?1 
910118692041 
6OfO18682041 
029118692041 

910118692041 
6OSO18692041 
029118692041 
L21218692041 
fU218692041 

LZL218692041 
fU218692041 
910118692041 
60C018692041 
029118692041 

910188692041 
60fO18692041 
OZ911869Z041 
LZlZU8692041 
CSL218692041 

LZL218692041 
CU21869ZOJl 
60C018692041 
91OlU869ZO41 
029118692041 

6OfO18692041 
910118692041 
029188682041 
L212186920~1 
SUZU8692041 

ON albS fOJd 

__--___________ 

13dd03 

llVBo3 

MIS33 

VlVO lV311AlVNV S9Nllln3 11180 :LO110 



oU07: DRILL CUTTINGS ANALYTICAL DATA 

8206189 LEAD 

L I T H I U  

MAGNESIU 

MANGANESE 

MERCURY 

MOLYBDENUM 

LF0289BR2733 
LF0289BR2127 
LF0289BR1620 
LF0289BR0309 
LF0289BR1016 

LF0289BR1620 
LF0289BR0309 
LF0289BR1016 
LF02898R2733 
LF02898R2127 

LF0289BR2733 
LF0289BR2127 
LF0289BR1620 
LF02898R0309 
LF02898R1016 

LF0289BRl620 
LFO289BR0309 
LFO289BR1016 
LF0289BR2733 
L'F0289BR2 127 

LF0289BR2733 
LFO289BR2127 
LF0289BR1620 
LF0289BR1016 
LF0289BR0309 

LF0289BR1016 
LF0289BR0309 
LF0289BR2733 
LF02898R1620 
LF0289BR2127 

25 -MAY -89 
25-MAY-89 
25-MAY -89 
25 - M Y  -89 
25 -MAY - 89 

25-MAY -89 
25-MAY -89 
25 -MAY -89 
25 -MAY -89 
25-MAY -89 

25-MAY-89 
25-MAY-89 
25-MAY -89 
25-MAY-89 
25-MAY-89 

25-MAY-89 
25 - M Y  -89 
25-MAY -89 
25 -MAY -89 
25-MAY -89 

25-MAY-89 
25 -MAY -89 
25-MAY-89 
25-MAY-89 
25-MAY -89 

25-WAY -89 
25 -WAY - 89 
25-HAY -89 
25 -WAY -89 
25-WAY -89 

4.5 
7.7 
4.9 
2.4 u 
2.5 

1530 
1830 
1470 
2250 
2390 

195 
215 

97.6 
70.1 
665 

.44 
-12 
.33 

.4 
.24 

7.8 
10.8 
7.1 

'3.4 
2.3 U 

U n i t s  

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 

UG/G 
UG/G 

UG/G 

UG/G 

UG/G 

UG/G 

UG/G 
UG/G 
UG/G 

UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

UG/C 

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 

UG/G 

UG/G 

UG/G 

UG/G 

UG/G 

2.2 
2.3 
2.2 
2.4 
2.3 

1180 
1150 
1090 
1150 
1110 

3.3 
3.4 
3.3 
3.5 
3.4 

.12 
.1 
.1 
.ll 
.ll 

2.2 
2.3 
2.4 
2.2 
2.3 

TRG 
TRC 

TRG 

TRG 

TRG 

TRG 

TRG 
TRG 

TRG 

TRG 

TRG 

TRG 

TRG 
TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

IRG 
TRC 

T R C  



911 

981 
981 

981 

911 

9lll 

981 

911 

911 
911 

911 
981 

981 

911 

911 

981 

911 

911 

911 

911 

911 

911 

911 

381 

911 

981 

911 

981 

911 
911 

81Z 
Of2 
SEI? 
622 
ZZZ 

os1 1 
0111 
060 1 
os1 1 
081 I 

E.2 
2-2 
7'2 
S.2 
2'2 

1'1 
1'1 
1'1 
2'1 
2'1 

os11 
060 1 
OB11 
OSLL 
OLLL 

2'6 
6'8 
L'B 
2'6 
3'6 

n mz 
n osz 
n ssz 
n 622 
n zzz 

n osii 
n OLLL 
n 0601 
n os11 
n OBLL 

S'9 
S'Z 

n 9-2 
n S-Z 
n z-z 

n 1st 
n 1-1 
n 1-1 
n 2.1 
n 2-1 

n osii 
n 0601 
n 0811 

n ot~i 
0671 

S'fl 
L'lL 
L"IZ 
c9 

n '1-6 

68-AVH-SZ 
68 - AVH- SZ 
68-AVH-SZ 
68- AVH- SZ 
68- AW- 52 

68- AW- SZ 
68- AW- S2 
68-AW- SZ 
68-AW- SZ 
68-AW-52 

68- AW- SZ 
68- AW- SZ 
68- AW-SZ 

68 - AVH - SZ 
68- AW- Si! 

68-AW-SZ 
68- AW- 52 
68-AW- SZ 
68-AW-SZ 
68- AW- SZ 

68- AW- SZ 
68- AW- SZ 
68-AW-SZ 
68-Am-SZ 
68-AW- 52 

68-AW-SZ 
68-AW-SZ 
68-AW-SZ 
68- AW- SZ 
68- AW- SZ 

OZ911868Z041 
L21218682041 
EEL21868ZOJl 
60~018682041 
910118682041 

6OSO18682041 
9101118682041 
029118682047 
LZlZH868Z041 
SUZ18682041 

LZl2186820j1 
029116682041 
SL!218682041 
6OfO18682041 
9101~868ZOJl 

60SO18682041 
9101186820~1 
02911868Z0Kl 
LZlZ186BZO41 
fuz186ezo41 

LZIZ166QZO41 
OZ911868ZOJl 
fUZ1868ZO41 
6OSO88682041 
9101166820j1 

1 

VlWO 1V311AlVNV S9NIlln3 71110 :LOM 

6OfO18682041 
910118682041 
OZ9118682041 
. LZ 1 Z1868ZOJ 1 
EEL216682041 

ON alhS !OJd 

------------_-- 

nnl ln01lS 

WlloDs 

83Al IS 

WllN313S 

ml SSVlOd 



V 3111 

V 911 

V 3111 
v 381 

311 

311 

311 

311 

311 

311 

981 
981 
981 
981 

981 

A9 
A9 
A9 
A9 

1' 
1' 
1' 
1' 
1' 
1' 

7'7 
9'7 
L '7 
9'7 
v-7 

s-11 
1-11 
S'll 
6'01 
8'11 

f2 
9-12 
S'fZ 
6'22 
2-21 

s-2 
2'2 
Z'Z 
E.2 
3'2 

n9 
n9 
n9 
n9 

0 
0 
0 
0 
0 
0 

E- Ss 
f71 
s-22 
92 
5'6 

S-SE 
YE2 
f -27 
L'7S 
6'L 1 

n sz 
n Q*LZ 
n ssz 
n 6-22 
n z-zz 

n s-z 
n 2.2 
n 1-2 
n c-2 
n 7-2 

68- AVM- SZ 
68-AW-52 
68- AVW- SZ 
68-AW-SE 

68- AVU-SE 

68- AW-S2 
68- AW- SZ 
68- AW-S2 

68-AW-SZ 

69- AW- 72 

68-Am-52 
68 -Am- SI? 
68- Am- SZ 
68-Am-SZ 
68-AW-52 

68-AW- SZ 
68-AW-52 
68- AM- SZ 
68-Am-52 
68- AW- SZ 

68- AW-SZ 
68- Am- 52 
69-AW- 52 
68- AW- Si! 
68- AW- SZ 

68-Am-52 
68- AW- SZ 
68- Am- SZ 
68-AW- S2 
68- AW-SZ 

0s828868z041 
927218682041 
22028868ZO4 1 
7f2f18682041 

OZ911868ZO41 
LZlZ8868ZO41 
fUZ8868ZO41 
60t01968ZOJl 
9101896820J1 
fOOO88682041 

OZ9188682041 
Lzlz1968zoJ1 

6OfO88682041 
91011E682041 

suz~e69zoji 

60f088682041 
910188682041 
LZLZ8868ZOJl 
029189682041 
fu2~9682041 

LZ1ZUe692041 
02911868ZO41 
suzNe682041 
60f018682041 
910118682041 

3NVHlMMJlH3181- 1 ' 1 ' 1 

Lf 1 -mIs33 

3112 

IUl I DVNVA 

Nll 



1,l-DICHLOROETHANE 

1.1-OICHLOROETHENE 

OU07: D R l l  CUTTINGS ANALYlICA 

L F O289BR 1214 
LF 0289BROC06 
LF0289BR0810 

LF0289BR0810 
LF02898R0406 
L f 02898R3236 
LF0289BR2426 
LF0289BR2022 
LF0289BR2830 
LF0289BR1214 

LF0289BR3234 
LFO289BR2022 
LF0289BR2426 
LFO2898Rl214 
LF0289BR2830 
Lf0289BR0810 
LF 0289BR0606 

LF0289BR0810 
LF02898R0406 
L f  0289BR3234 
LF0289BR2022 
LF0289ER1214 
LF02898R2830 
LF0289BR2426 

L f  0289813234 
Lf0289BR1214 
Lf0289BR2022 
Lf0289BR2426 
LFO289BR2830 
LF 0289BR0810 
LF0289BR0406 

25 -MY-89 
25-MY-89 
25-MY -89 

25-MY-89 
25-MAY - 89 
25 - M Y  -89 
25 -MY - 89 
25 - M Y  - 89 
25-MY -89 
25-MAY -89 

25-MY-89 
25 - M Y  -89 
25-MY -89 
25-MY-89 
25-MY-89 
25 -MAY-89 
25 - M Y  -89 

25-MY-89 
25 - M Y  -89 
25-MY -89 
25 -MAY -89 
25-HAY -89 
25-MAY -89 
25-MY-89 

25-MAY-89 
25-MAY -89 
25-MAY-89 
25 - M A Y  -89 
25 -MAY -89 
25-MAY -89 
25-MAY-89 

ATA 

6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

UG/G 
UG/L 
UC/G 

UG/G 
UC/L 
UG/KG 
UC/KG 
UG/G 

UWKG 
UC/G 

UG/KG 
UC/G 
UG/KG 
UG/G 
UG/KC 
UG/C 
UG/L 

UC/G 
UG/L 

UC/KC 
UC/G 
UC/C 
UG/KG 
UC/KG 

UC/KG 
UC/C 

UG/G 
UC/KG 
UG/KG 
UG/G 

UC/L 

6 V  
6 V  

6 V  

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

6 V  

6 V  
6 V  

6 V  
6 V  
6 V  
6 V  

6 V  

T R G  
TRG 

TRC 

T R C  
TRC 

T R G  
TRG 
TRC 

1 R G  
TRC 

T R G  
T R C  
T R C  
T R G  
T R C  
T R G  
TRG 

T R G  
TRG 

T R C  
T R C  
T R C  
T R G  
TRC 

T R C  
T R C  
T R C  
T R C  
T R G  

TRG 
T R G  

A 
A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 



OU07: DRILL CUTTINGS ANALYTICAL DATA 

Locat ion Code Parameter Proj  Sanple No Semple Date Result P U n i t s  Det. L i m i t  V a l i d a t i o n  Type Flag Pkg. Valid.  

8206189 1,2-DICHLOROETHANE 

2-BUTANOWE 

2-HEXANONE 

Lf0289BRD810 
LF0289BR0406 
LF0289BR2830 
L f 0289812426 
LF 0289BR2022 
LF0289BR1214 
Lf0289BR3234 

LF0289BR3234 
LF0289BR2830 
LF0289BR2426 
LF0289BR2022 
LF0289BR1214 
LF0289BR0810 
LF0289BR0406 

LF0289BR0810 
LFO289BR0406 
LF0289BR2830 
LF0289BR2426 
LF0289BR2022 
LF0289BR1214 
LF0289BR3234 

Lf0289BR3236 
LF0289BR2830 
LF0289BR2022 
LF0289BR1214 
LF0289BR2426 
LF0289BR0810 
LF0289BR0406 

Lf0289BR0810 
LF0289BR0406 
LF0289BR2830 

25-MY-89 
25-MY-89 
25 - M Y  -89 
25 - M Y  -89 
25 -HAY -89 
25-MY-89 
25 -MAY -89 

25-MY-89 
25 - M Y  -89 
25-MY -89 
25 - M Y  -89 
25 -HAY -89 
25-MY -89 
25 -MY -89 

25-MY -89 
25 - M Y  - 89 
25 - M Y  - 89 
25 - M Y  -89 
25-MY-89 
25 - M Y  -89 
25 -MY -89 

25 -MY - 89 
25 -MAY - 89 
25-MY -89 
25-MY-89 
25-MY -89 
25 -MAY - 89 
25 -MAY - 89 

25 -HAY - 89 
25-HAY -89 
25-MAY -89 

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

12 u 
12 u 
12 u 
11 u 
12 u 
11 u 
12 u 

11 u - 12 u 
12 u 

UG/G 
UG/L 
UG/KC 
UG/KG 
UC/G 
UG/G 
UG/KG 

UWKC 
UG/KG 
UG/KC 
UG/C 
UG/G 
UG/G 
UG/L 

UG/G 
UG/L 
UG/KC 
UG/KG 
UC/C 
UG/G 

I UG/KC 

UG/KG 
UG/KG 
UG/G 
UG/G 
UWKG 
UG/G 
UG/L 

UG/G 
UG/L 
UG/KG 

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

6 V  

6 V  
6 V  
6 V  
6 V  
6 V  

6 V  

6 V  

6 V  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  

12 v 
12 v 
12 v 
11 v 
12 v 
11 v 
12 v 

11 v 
12 v 
12 v 

TRG 

TRG 

TRG 
TRG 

TRG 
TRG 

TRG 

TRG 

TRG 

TRG 
TRG 

TRG 

TRG 

TRG 

TRG 
TRG 

TRG 

TRC 

TRG 

TRG 

TRG 

TRG 

TRC 

T R G  

I R G  

TRG 

TRG 

I R G  

TRG 

TRG 

I R G  



4-HETHYL-2-PENTANONE 

ACETONE 

BENZENE 

BR(WOD1CHLOROnETHANE 

LfO289BR2022 
LfO289BR1214 
Lf0289BR2426 
Lf0289BR3234 

LF0289BR3234 
Lf0289BR2830 
1 f 0289BR2022 
LfO289BR1214 
Lf0289BR2426 
LfO289BR0810 
L F0289BR0406 

Lf0289BR0406 
LfO289BR2830 
LF0289BR2426 
Lf0289BR0810 
LfO289BRl214 
Lf0289BR2022 
LF0289BR3234 

Lf0289BR3234 
Lf0289BR2830 
Lf0289BR0810 
LF0289BR2022 
L f  0289BR1214 
Lf0289BR2426 
LF0289ER0406 

LF0289BR0406 
Lf0289BR2830 
Lf0289BR2022 
Lf0289ER1214 
LF0289BR0810 
LF0289BR2426 

25-HAY-89 
25-HAY-89 
25 -HAY -89 
25-MY -89 

25 -HAY -89 
25 -HAY -89 
25-HAY -89 
25-HAY -89 
25-HAY -89 
25-HAY -89 
25-HAY -89 

25-HAY -89 
25 -HAY -89 
25-HAY -89 
25-HAY -89 
25-HAY -89 
25-HAY -89 
25-HAY -89 

25-HAY -89 
25-HAY -89 
25-HAY-89 
25-HAY -89 
25 -HAY -89 
25-HAY -89 
25 - H A Y  -89 

25-HAY-89 
25-HAY -89 
25-HAY -89 
25-HAY-89 
25-HAY -89 
25 -MAY - 89 

12 u 
11 u 
12 u 
12 u 

12 u 
12 u 
12 u 
11 u 
12 u 
11 u 
12 u 

2 JB 
12 u 
12 u 
11 u 
21 B 
14 B 
10 JB 

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

UG/G 
UG/G 
UG/KG 
UWKG 

UG/KG 
UG/KG 
UC/C 
UG/C 
UC/KG 
UG/G 
UG/L 

UG/L 
UG/KG 
UG/KG 
UG/G 
UG/G 
UG/C 
UG/KG 

UG/KG 
UG/KG 
UC/G 
UC/G 
UC/G 
UG/KC 
UC/L 

UC/L 
UC/KC 
UG/C 
UG/G 
UC/C 
UC/KG 

12 w 
11 v 
12 v 
12 w 

12 v 
12 v 
12 w 
11 v 
12 v 
11 v 
12 v 

12 A 
12 v 
12 v 
11 v 
11 A 
12 A 

12 A 

6 V  
6 V  

6 V  
6 V  
6 V  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  
6 V  

6 V  

TRG 

T RG 

TRG 

TRG 

TRG 

TRG 
TRC 
TRC 

TRC 

TRG 

TRC 

TRG 

TRG 

TRG 

TRG 

TRC 

TRC 

TRC 

TRC 

TRG 

TRG 

TRG 

TRG 

TRC 

TRC 

TRC 

TRC 

TRC 

TRG 

TRG 

TRC 

A 
A 
A 

A 

A 

A 
A 
A 

A 

A 
A 

A 
A 

A 

A 

A 
A 

A 

A 
A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 



V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 
_--_--_-_-- 
'P!leA -61d 

A9 

A9 
A9 
A9 
A9 
A9 
A9 
A9 

A9 
A9 
A9 
A9 
A9 
A9 
A9 

A 21 
A LL 
A 21 
A 21 
A 11 
A 21 
A 21 

A9 
A9 
A9 
A9 
A9 

A9 
A9 

A9 

n9 

n9 
n9 
n9 
n9 
n9 
n9 
n9 

n9 

n9 
n9 
n9 
n9 
n9 

n zi 
n 11 
n zi 
n 21 
n it 
n zt 

n9 

n 21 

n9 
no 
n9 
n9 
n9 
n9 
n9 

n9 

68 - AVM- Si? 

68-AVH-SZ 
68-Am-SZ 
68- AW- SZ 
68- AW- SZ 
68- AVW- SZ 
68- AW- SZ 
68- AW-SZ 

68 - AW- SZ 
68- AW- SZ 
68-AW-SZ 
68-AW-SZ 
68-Am-52 
68-AW-SZ 
68-AW- SZ 

68-AW-52 
68 -AM- SZ 
68- AW- SZ 
68-AW- SZ 
68- AW- SZ 
68- AW- SZ 
68- AW- SZ 

68-AW-SZ 
68-AW-SZ 
68-AW-52 
68-AW-SZ 
68-AW- SZ 
68-AW- SZ 
68-AW- SZ 

68-AW- SZ 

ffZfH868ZOJl 

'rSZS18682041 
018018682041 
ZZOZ18682041 
9ZfZH8682041 
'rlZlH868Z041 
OE8218682041 
90708868ZOJl 

907018682041 
01808868Z041 
220218682041 
9ZfZ8868ZOJ 1 
flZ188682041 
OS8288682041 
ffZf88682041 

'rEZE88682041 
018088682041 
220288682011 
92728868Z041 
flZLH868ZO41 
OS8288682Oll 
907088682041 3NVHl3W18 

9070118682041 
220288682041 
9Z7289682041 
31Z1M868ZO41 
01801868Z041 
OS8288682041 
ffZf1968ZO41 wmjoM)ae 

WIVO lV3llAlVNV S9NIllfl3 111Ha :,!OM 



OU07: DR LL CUTTINGS ANAL CAL DATA 

8206189 CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLORCHETHANE 

DIBRWHLORCHETHAWE 

LfO2898R2830 
LF0289BR1214 
Lf02898R0810 
Lf0289BR2426 
LFO289BR2022 
LFO289BR0406 

LFO2898R2830 
LF02898R0810 
LF0289BR2022 
LF0289BR1214 
LF0289BR0606 
LF0289BR2426 
Lf 0289883234 

LF0289BR3234 
LF02898R2830 
LF02898R0810 
LF02898R2022 
LF0289BR1214 
LF02898R0606 
LF0289BR2426 . 
Lf02898R2830 
LF02898R2426 
L F 0289BR1214 
Lf02898RZOZZ 
L F 02898R0406 
LF0289BR0810 
LF 02898113234 

L f  0289BR3234 
Lf02898R2830 
Lf0289BR2022 
L FO289BR0810 

25-MY -89 
25-MY-89 
25-MY-89 
25 -MY -89 
25-MY -89 
25-MY-89 

5 

25 -MY-89 
25-MY -89 
25 -MY-89 
25 -MY -89 
25 - M Y  -89 
25-MY-89 
25-MY-89 

25 -MY-89 
25-MY-89 
25 - M Y  - 89 
25 -MY-89 
25-MY -89 
25-MY -89 
25-MY -89 

25-MY-89 
25-MAY -89 
25 -MY - 89 
25 -MY - 89 
25 - M Y  -89 
25 -MAY - 89 
25-MY -89 

25 -MY -89 
25 -MAY -89 
25 -MY -89 
25-MY-89 

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

12 u 
11 u 
12 u 
11 u 
12 u 
12 u 
12 u 

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

12 u 
12 u 
11 u 
12 u 
12 u 
11 u 
12 u 

6 U  

6 U  
6 U  
6 U  

UG/KG 
UG/G 
UG/G 

UC/KG 
UG/G 
UG/L 

UC/KG 
UG/G 
UG/G 

UG/G 
UC/L 
UG/KG 
UG/KG 

UC/KG 
UG/KG 
UG/G 
UG/G 
UC/G 
UG/L 
UC/KG 

UWKG 
UG/KG 
UC/G 
UC/G 
UC/L 
UG/C 
UG/KG 

UG/KG 
UG/KG 
UC/C 
UG/G 

4 V  
6 V  
4 V  
6 V  
6 V  
6 V  

12 v 
11 v 
12 v 
11 v 
12 v 
12 v 
12 v 

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

12 v 
12 v 
11 v 
12 v 
12 v 
11 v 
12 v 

6 V  
6 V  
6 V  
6 V  

TRG 

TRC 

TRG 

TRG 
TRC 

TRC 

TRG 

TRG 

TRG 

TRC 

TRC 
TRG 

TRC 

TRG 

TRG 

TRG 

TRG 

TRG 

TRC 

TRG 

TRC 

TRC 

TRG 

TRG 

TRC 

TRC 

T RG 

TRG 

TRG 

TRG 

TRC 

A 

A 

A 
A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



W07: DRILL CUTTINGS ANALY i CAL ATA 

6206189 DIBROWOCHLORCMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

LF0289BR1214 
LF02896R0406 
LF0289BR2426 

LF0289BR2830 
LF0289BR2022 
LF0289BR0810 
LF0289BR1214 
LF 0289BR0406 
LF02898R2426 
Lf0289BR3234 

LF0289BR3234 
LF0289BR2830 
LFO289BR2022 
LF0289BR1214 
LF0289BR0810 
LF0289ER2426 
LF02896R0406 

LF0289BR2830 
LF02898R2022 
LF02898R0810 
LFO289BR1214 
LF0289BR2426 
Lf02898R0406 
L F 0289813234 

LF0289ER3234 
LF02896R2830 
LF0289BR2426 
L F0289BR0810 
LF02896R2022 
LF0289BR1214 
LF0289BR0406 

25-HAY -89 
25-HAY - 89 
25-HAY-89 

25-HAY-89 
25 -HAY - 89 
25 -HAY - 89 
25-HAY-89 
25 -HAY -89 
25 - M Y  - 89 
25-HAY - 89 

25-HAY-89 
25-HAY -89 
25 -HAY - 89 
25-MY-89 
ZS-HAY -89 
25-HAY-89 
25-HAY-89 

25-HAY -89 
25-HAY -89 
25-HAY-89 
25-HAY -89 
25-HAY -89 
25-HAY -89 
25 -HAY -89 

25-HAY -89 
25-HAY -89 
25 -HAY -89 
25 -HAY -89 
25-HAY -89 
25-MAY -89 
25 -MAY - 89 

6 U  
6 U  
6 U  

6 U  
6 U  
4 J  
6 U  
6 U  
6 U  
6 U  

2 J  
2 J  
2 J  
3 J  
4 J  
2 J  
4 J  

6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

UG/G 
UG/L 
UG/KG 

UG/KG 
UG/G 
UG/G 
UG/G 
UG/L 
UWKG 
UGJKG 

UG/KG 
UG/KC 

UG/G 
UG/G 
UG/G 
UC/KG 
UG/L 

UG/KG 
UC/G 
UC/G 

UC/G 
UG/KG 
UG/L 
UG/KG 

UG/KG 
UG/KG 
UWKG 
UG/G 
UG/G 
UWG 
UG/L 

6 V  
6 V  
6 V  

6 V  

6 V  
6 A  
6 V  
6 V  
6 V  
6 V  

6 A  
6 A  
6 A  
6 A  
6 A  
6 A  
6 A  

6 V  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

TRG 

TRG 
TRC 

TRG 

TRG 

TRG 

TRG 

TRG 

TRC 

TRG 

TRC 

TRG 

1 RG 
TRG 

TRG 

TRG 

TRG 

TRG 

TRG 
TRC 
TRC 

TRG 
TRG 
TRG 

TRC 

TRG 

TRC 

TRG 
TRG 
TRC 

TRC 

A 

A 
A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



/ 

W07: DRILL CUTTINGS ANALYTICAL DATA 

8206189 TOLUENE LFO289BR2830 
LF0289BR0810 
LFO289BR2022 
L f 02898R 12 14 
L F 0289BR0406 
LF0289BR2426 
LFO289BR3234 

TOTAL XYLENES 

TRICHLOR(X1HENE 

VINYL ACETATE 

VINYL CHLORIDE 

LF0289BR3234 
LF0289ER2830 
L F 0289BR121C 
LF0289BR0406 
LF0289ER2022 
LF0289BR0810 
Lf0289BR2426 

LF0289BR2830 
LF0289BR2426 
LF0289BRO406 
LF0289BR0810 
LF02898R1214 
LF02898R2022 
LF0289BR3234 

LF0289BR3234 
Lf02898R2830 
Lf0289BR0810 
LF0289BR1214 
L F0289BROC06 
LF0289BR2426 
LF0289BR2022 

Lf0289ER2830 
LF0289BR0406 
LF0289BR0810 

25-MAY-89 
25-MAY-89 
25-WAY-89 
25 -MAY -89 
25 -MAY -89 
25-WAY -89 

25-MAY -89 

25 -WAY -89 
25-MAY -89 
25-MAY -89 
25 -MAY -89 
25 -WAY -89 
25-MAY -89 
25-MAY -89 

25-MAY -89 
25-MAY -89 
25-MAY -89 
25-MY -89 
25 -MAY - 89 
25-MAY -89 
25-MAY-89 

25-MAY -89 
25-MAY-89 
25-MAY -89 
25-MAY -89 
25-MY -89 
25-MAY -89 
25-WAY -89 

25 - M A Y  - 89 
25 -MAY -89 
25 -HAY -89 ' 

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  
6 U  
6 U  

12 u 
12 u 
11 u 
11 u 
12 u 
12 u 
12 u 

12 u 
12 u 
11 u 

UC/KG 
UG/G 
UG/G 
UG/G 

UC/L 
UG/KG 
UC/KC 

UC/KG 
UC/KG 
UG/G 

UC/L 
UC/C 
UG/G 
UG/KG 

UG/KG 
UG/KG 
UG/L 
UG/G 
UG/G 

UG/G 

UWKG 

UG/KG 
UG/KG 
UG/C 
UG/G 

UG/L 
UWKG 
UG/G 

UG/KG 
UG/L 
UG/G 

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

12 v 
12 v 
11 v 
11 v 
12 v 
12 v 
12 v 

12 v 
12 v 
11 v 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRC 

TRG 

TRG 

TRG 
TRC 

TRG 

TRG 

TRG 

TRG 

TRC 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

T R G  
TRC 

TRG 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 
A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



W07: DRILL CUTTINGS ANALYTICAL DATA 

8206189 VINYL CHLORIDE L F 02898R1214 
LF0289BR2022 
LF0289BR2426 
LF0289BR3234 

LF0289BR3234 
lF02890R2830 
Lf02898R0406 
LF0289BR2022 
LF02898R1214 
LF0289BRO810 
LfO2898R2426 

LF0289BR2830 
LfO2890R0406 
Lf0289BR1214 
LF02890R0810 
LF0289BR2022 
LF02890R2426 
LF02898R3234 

25-MY -89 
25 - M Y  -89 
25 -MY -89 
25 -MY -89 

25-MY-89 
25-MY-89 
25 - M A Y  -89 
25-MAY-89 
25 - M Y  -89 
25-MAY-89 
25-MY -89 

25-MAY -89 
25 -MY -89 
25 - M Y  -89 
25-MAY -89 
25-MAY -89 
25-MY-89 
25-MAY -89 

11 u 
12 u 
12 u 
12 u 

6 U  

6 U  

6 U  

6 U  

6 U' 

6 U  

6 U  

6 U  

6 U  

6 U  

6 U  

6 U  

6 U  

6 U  

UG/G 

UC/G 

UWKG 

UG/KG 

UWKG 

UG/KG 

UG/L 

UG/G 

UGIG 
UG/G 

UG/KG 

UC/KG 

UG/L 
UG/G 

UGIG 

UG/G 

UG/KG 

UG/KG 

11 v 
12 v 
12 v 
12 v 

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  
6 V  
6 V  
6 V  

TRG 

TRG 

TRC 
TRG 

TRC 

TRG 

TRC 

TRC 

TRG 

TRC 

TRG 

TRG 

TRC 
TRC 

TRG 

TRG 

TRC 

TRG 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



V 
V 

'V 

V 

V 

V 
V 

V 

V 6-C1 
v C'ZL 
v L'ZL 
V 7*Cl 

A 1'17 
h 2-27 
A 5-77 
h S'97 

68 - AVW-6 1 
68 - Awn-61 
68 - AVW-61 

be- 1vn-6 i 

68- AVW-61 

68 - AW-61 
68- AW -6 1 
69- AW-61 

68-AW-61 
68 - Am-61 
68 - AVW - 61 
68-AW-61 

68-AW-61 
68- AW-61 
68 - AW-6 1 
68-AW-61 

68 - AVW-61 
68- AVW-61 
68 - AW - 6 1 
68-AW-61 

68-AW-61 
68- AVW-61 
68- AVW-61 

68-AVW-61 

68-AW-61 
68-AVW-6L 
6e - m-6 i 
68 - AW- 6 1 

6lfl687OJ1 
60f0687041 
f160687041 
E000687041 

60C0687041 
f160687041 
f000687041 
61f1687041 

61f1687041 
E160687041 
60f 068704 1 
f000687041 

60E0687041 
f 0006870J 1 
61f1687041 
f 160683O41 

61f L68M41 
f 1606870Jl 
60C0687041 
f 00068704 1 

60f 068'roj 1 
E000687041 
61f1687041 
f 16068?041 

ANOWIlNV 

rnNlrnlV 

Hd 

31vul IN 

VIVO 1VJIlAlVNV S9NIllflJ 11lNO :Loll0 



OU07: DRILL CUTTINGS ANALY I C A L  

8206389 ARSENIC 

BARIUM 

BERYLLIW 

CAOM I un 

CALCIUM 

C E S I U  

CHROnlUn 

L F 048913 19 
L F oC890003 
L F 0489W13 
Lf04890309 

L FOC890003 
Lf04890913 
L FO4890309 
Lf04891319 

Lf04891319 
L f  04890003 
L f  04890913 
L f  04890309 

LF04890003 
L f 04890309 
LF04890913 
Lf04891319 

LF04891319 
Lf04890003 
Lf04890913 
L f  04890309 

Lf04890003 
L f  04890309 
LF04890913 
L F 04891 3 19 

LF04891319 
LF04890003 
Lf04890309 
Lf04890913 

19-HAY-89 
19-HAY -89 . 
19-HAY -89 
19-HAY-89 

19-HAY-89 
19-HAY -89 
19-HAY-89 
19-HAY-89 

19-HAY-89 
19-MAY -89 
19-HAY-89 
19-HAY -89 

19-HAY-89 
19-HAY -89 
19-MY -89 
19-MAY -89 

19-HAY -89 
19-HAY -89 
19-HAY-89 
19-MY-89 

19-HAY-89 
19-MAY-89 
19-HAY-89 
19-HAY -89 

19-HAY -89 
19-MY -89 
19-MY -89 
19-MAY -89 

2.8 
3.5 
3.1 
2.9 

154 
58.4 
56.5 

( 93.5 

2.6 
3.5 
2.7 
2.7 

1.1 u 
1 u  

1.1 u 
1.2 u 

5290 
8680 
1770 
7180 

223 U 
205 U 

211 u 
232 U 

6.8 
17.2 

13 
13.2 

UG/G 

UG/G 

UG/G 
UC/G 

UC/C 

UG/G 
UG/G 

UC/C 

UC/C 

UC/C 

UG/G 

UG/G 

UG/C 

UC/G 

UG/G 

UC/G 

UC/G 

UG/G 

UC/G 

UG/G 

UG/G 

UG/G 

UG/C 

UG/G 

UG/C 
UG/G 

UG/G 

UC/G 

2.4 A 

2.2 A 

2.2 A 
2 A  

44.5 v 
42.2 v 
41.1 v 
46.5 V 

1.2 A 
1.1 A 

. 1.1 A 

1 A  

1.1 R 
1 R  

1.1 R 

1.2 R 

1160 v 
1110 v 
1060 v 
1030 V 

223, V 

205 V 

211 v 
232 V 

2.3 V 
2.2 v 
2.1 v 
2.1 v 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 
TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRC 

TUG 
TRC 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 



W07: DRILL CUTTINGS ANALYTICAL DATA 

8206389 COBALT 

COPPER 

LF04890003 
L FOC890913 
L FM8903 09 
LF04891319 

LF04891319 
L FO4890003 
L FO48903O9 
lF04890913 

I RON 

LEAD 

LITHIUM 

MAGNESIW 

MANGANESE 

4 
LF04890003 
L F04890913 
LF04890309 
LF04891319 

L F0489O913 
LF04891319 
LF04890003 
L FOC8903W 

LF04890003 
LF04890913 
L FO48903O9 
L Fa89 1 3 1 9 

LF04891319 
LF04890003 
LF048903W 
LF04890913 

LFO4890003 
LFO4890913 
1 FOC8903O9 
Lf04891319 

19-MAY -89 
19-MAY -89 
19-MAY-69 
19- MAY - 89 

19-MAY -89 
19-MAY-89 
19-MAY -89 
19-MAY -89 

19-MAY-89 
19-MY-89 
19-MAY-89 
19-MY-89 

19-MAY-89 
19-MAY -89 
19-MAY-89 
19-MAY-89 

19-MAY -89 
19-MAY -89 
19-MAY -89 
19-MAY-89 

19-MAY-89 
19-MAY -89 
19-MAY -89 
19- MAY - 89 

19-MAY -89 
19-MAY -89 
19-IIAY -89 
19-HAY-89 

11.1 u 
10.6 U 
10.3 U 

11.6 U 

11.5 
15.8 . 

10.4 
5.3 u 

15 700 
wso 

11 700 
6950 

6.8 
18.8 
17.2 
9.2 

7.2 
6.2 
5.5 
2.3 U 

1590 
3190 
1890 
1540 

209 
63.3 
147 
26.1 

UG/G 

UG/G 

UG/G 

UG/G 

UG/G 

UG/G 

UG/C 

UG/G 

UG/G 

UG/G 

UG/G 

UG/C 

UG/G 

UG/G 

UG/G 

UG/G 

UG/G 

UC/G 

UG/G 

UG/G 

UG/G 
UG/C 

UG/G 

UC/G 

UC/G 

UG/G 

UC/G 

UG/G 

11.1 v 
10.6 V 
10.3 V 

11.6 V 

5.8 V 

5.6 V 

5.1 V 
5.3 A 

22.3 V 
21.1 v 
20.5 V 

23.2 V 

4.3 v 
4 .8  v 
2.2 A 

4 v  

2.2 v 
2.1 v 
2.1 v 
2.3 V 

1160 V 
1110 v 
1030 V 

1060 V 

3.3 v 
3.2 V 

3.1 V 

3.5 v 

TUG 
TRG 
TRG 
TRG 

TRC 
TRG 
TRG 
TRC 

TRC 
TRC 

TUG 

TRC 

TRG 
TRG 

TRG 

TRG 

TRC 

TRG 
TRG 
TRC 

TRG 
TRG 
TRG 
TRG 

TRG 

TRG 
TRC 
IRC 



Locat ion Code Parameter 

OU07: DRILL CUTTINGS ANALYTICAL D A I  

P r o j  Sanple No Sanple Date Result 0 

8206389 HERCURY 

WLYBOENU 

NICKEL 

POTASSIW 

SELENIW 

SILVER 

sm'1 W 

e 
L f 04891 31 9 
LF04890003 
L F 04890309 
LF04890913 

L F 04890003 
LFO4890913 
L F (u8903O9 
Lf04891319 

L F 04891319 
L F O4890003 
LF04890913 
LF04890309 

L f  O489O003 
L FU890309 
LF04890913 
L FO48913 19 

L F 04891 3 19 
L FO4890003 
L F 04890913 
LF 04890309 

LF04890003 
L mi890309 
Lf04890913 
LF04891319 

LF04891319 
LfO4890003 
LF04890309 
LF04890913 

19-HAY -89 
19-HAY-89 
19-MY -89 
19 -HAY - 89 

19-HAY-89 
19-HAY-89 
19-HAY-89 

. 19-HAY -89 

19-HAY-89 
19 -HAY - 89 
19-HAY -89 
19-HAY-89 

19-HAY-89 
19-HAY-89 
19-HAY -89 
19-HAY-89 

19-HAY -89 
19-UY-89 
19-HAY -89 
19-HAY-89 

19-HAY-89 
19-HAY -89 
19-HAY -89 
19-lOlY -89 

19-HAY-89 
19-HAY -89 
19-HAY -89 
19-HAY -89 

8.4 
7.7 

7 
7.5 

9.3 u 
18.8 

11 
8.4 U 

1630 
1140 
1110 
1160 U 

6 U  
5.4 u 
5.4 u 

5 u  

2.2 u 
2.1 u 
2.1 u 
2.3 U 

1160 U 
1110 u 
1030 U 
1060 U 

UG/G 
UG/G 

UC/G 
UG/G 

UG/G 

UC/C 
UC/C 
UC/G 

UG/G 

UC/G 

UC/C 
UG/G 

UC/G 

UG/G 
UG/G 
UC/G 

UG/G 

UC/G 
UC/C 
UG/G 

UG/G 
UG/G 

UG/G 

UG/G 

.12 v 

.12 v 
.098 V 
.11, v 

2.2 A 
2.1 A 

2.1 A 
2.3 A 

9.3 A 
8.9 A 
8.4 A 

8.2 A 

1110 v 
1030 A 
1060 A 

1160 A 

6 A  
5.4 A 

5.4 A 

5 A  

2.2 A 
2.1 A 

2.1 A 

2.3 A 

1160 V UC/C 
UC/G 1110 v 
UG/G 1030 V 
UG/G 1060 V 

TRC 

T R G  

TRG 

TRC 

TRG 

TRG 

TRG 

TRG 

TRG 

TRC 

TRC 

TRG 

TRC 

TRC 
TRG 

TRC 

TRC 

TRC 

TAG 

IRG 

T R G  

TRC 

TRG 

TRC 

TRC 

TRC 

TRC 

IRC 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



OU07: O R I L L  CUTTINGS ANALYTICAL OATA 

THALLIW 

T I N  

VANAD I W 

Z I N C  

CESIW-137 

I,I,I-TRICHLORCETHANE 

LF04890003 
LFO4890913 
LF04890309 
L FU89 13 19 

LFO4891319 
LF04890003 
LF04890309 
LF04890913 

LF04890003 
L FM890913 
L m89O309 
L FM8913 19 

LF04891319 
LF04890003 
LF04890913 
LF04890309 

LF(u890003 
L FM890309 
LF04890913 
lF04891319 

LF04891319 
LF04890003 
L F 04890309 
LF04890913 

LFO4890002D 
LF04890910 
LF04890406 
LF04891214 
LF04891416 

19-MAY-89 
19-MAY-89 
19-HAY-89 
19-WAY -89 

19-HAY - 89 
19- MAY - 89 
19-MAY -89 
19- MAY - 89 

19 -MAY - 89 
19-MAY-89 
19-MAY -89 
19-MAY -89 

19 -MAY - 89 
19-MAY -89 
19-MAY -89 
19-MAY -89 

19-MAY - 89 
19-MAY-89 
19-MAY - 89 
19-MAY-89 

19-MAY -89 
19-MAY -89 
19-HAY-,89 
19-MAY - 89 

19-HAY-89 
19-MAY - 89 
19-MAY-89 
19-HAY-89 
19-HAY-89 

223 U 
211 u 
205 U 

232 U 

2.4 u 
2.2 u 

2 u  
2.2 u 

22.3 U 
21.1 u 
20.5 U 
23.2 U 

14 -8 
41 

26.8 
34.6 

35.7 
25.5 
10.7 
22.8 

0 
0 
0 
0 

6 U  
6 U  
6 U  
6 U  
6 U  

UG/G 

UC/G 

UG/C 

UC/G 

UG/G 

UG/C 

UC/C 

UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 

UC/G 

UG/G 
UG/G 

UG/G 
UC/G 
UG/C 

UG/G 

PCI/G 
PC I /c 
PC I /G 
P C I / C  

UC/KC 
UG/KC 

UG/KG 
UG/KG 

UG/KG 

223 V 

211 v 
205 V 

232 V 

2.4 R 

2.2 R 
2 R  

2.2 R 

22.3 A 
21.1 A 

20.5 A 

23.2 A 

11.6 V 

11.1 v 
10.6 V 
10.3 V 

4.5 v 
4.1 v 
4.2 A 

4.6 V 

.1 

.1 

.1 

.1 

6 V  
6 V  
6 A  
6 V  
6 V  

TRG 

TRG 

TRG 

TRC 

TRG 

TRG 

TRC 

TRG 

TRG 
TRG 

TRG 
TRG 

TRC 

TRG 
TRG 

TRG 

TRC 

TRG 

TRG 

TRG 

TRG 
TRG 

TRG 

TRG 

TRC 

TRG 

TRC 

T R G  

TRC 

A 

A 

A 

A 

A 

A 
A 

A 

A 
A 

A 

A 

A 

A 
A 

A 

A 
A 

A 

A 

A 

A 

A 

A 
A 



W07: DRILL CUTTINCS ANALYTICAL DATA 

1.1-DICHLOROETHANE 

LF04891416 
Lf 048900020 
L f 04891 214 
LF04890406 
Lf04890910 

LF04890002D 
L F(u8912 14 ' 
LF04890406 
LF04890910 
L F048914 16 

L F048914 16 
Lf oCBWOO2D 
LfO4891214 
Lf 04890910 
Lf 04890406 

L F048W002D 
Lf04891416 
L f 04890910 
LfO4891214 
Lf 04890406 

LF04890002D 
L FO4890910 
LF04891214 
Lf04890406 
Lf04891416 

LF048900020 
LF04891214 
LF04890406 
LF04891416 
LF04890910 

19-MAY-89 
19-MAY-89 
19-MAY -89 
19-MAY-89 
19-MAY -89 

19-MAY-89 
19-MAY-89 
19-MY -89 
19-MAY -89 
19-MAY-89 

19-MAY -89 
19-MAY-89 
19-MAY -89 
19-MAY -89 
19-MAY-09 

19-MAY -89 
19-MAY -89 
19-MAY-89 
19-MAY-89 
19-MY -89 

19-MAY -89 
19-MAY-89 
19-HAY - 89 
19-MAY -89 
19-MAY -89 

19-MY -89 
19-MAY-89 
19-MAY-89 
19- MAY - 89 
19-HAY -89 

6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  

UC/KG 6 V  TRC A 
UG/KG 6 V  TRC A 
UC/KG 6 A  TRC A 

UG/KG 6 V  TRC A 

UWKG 6 V  TRG A 

UG/KG 6 V  TRC A 

UG/KG 6 V  TRG A 

UC/KC 6 V  TRC A 

UG/KG 6 V  TRC A 

UG/KG 6 A  TRG A 

UC/KC 6 V  TRC A 

UG/KC 6 V  TRG A 

UWKG 6 V  TRG A 

UWKG 6 V  TRC A 

UC/KG 6 A  TRG A 

UG/KG 6 V  TRC A 

UC/KC 6 V  TRC A 

UG/KG 6 V  TRG A 

UG/KC 6 A  TRG A 

UC/KC 6 V  TRG A 

UC/KC 6 V  TRC A 

UG/KG 6 V  TRC A 

UC/KG 6 A  TRC A 

UWKC 6 V  TRC A 

UG/KC 6 V  TRC A 



OU07: DRILL CUTTINGS ANALYTICAL DATA 

Location Code Parameter Proj Serrple No Senple Date 
, - .  

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

LFO4890002D 
LF04891416 
LF04891214 
LF04890406 
L F0489W10 

LF04890002D 
LF04890406 
LF04890910 
LF04891214 
LF04891416 

LF048900020 
LF04890406 
LF04891214 
LF04891416 
LF04890910 

LF048900020 
L FO4890910 
LF04891214 

& F @ 8 ~ ~  
LF04891416 

LF04890002D 
LF04891214 
LF04891416 
LF04890910 
LFb4890406 

- _ - _ - - -  - _ - - - - - _ _ - _  
19-MY -89 
19-MY -89 
19-MY-89 
19-MY -89 
19- MY - 89 

19-MY -89 
19-MY -89 
19-MY -89 
19-MY-89 
19-MY-89 

19-MY -89 
19-MY-89 
19-MY-89 
19-MY -89 
19-MY-89 

19-MY -89 
19- MY - 89 
19-MY -89 
19-MY-89 
19-MY -89 

19-MY -89 
19-MY -89 
19-MY-89 

' 19-WV-89 
19- MY - 89 

19-WY -89 
19-MY-89 
19-MY -89 
19-MY -89 
19-HAY - 89 

6 U  
6 U  
6 U  
6 U  
6 U  

11 u 
12 u 
12 u 
11 u 
11 u 

11 u 
11 u 
11 u 
12 u 
12 u 

11 u 
2 J  

12 u 
12 u 
11 u 

11 u 
9 J  
9 J  

. 19 
5 J  

6 U  
6 U  
6 U  
6 U  
6 U  

UG/KG 
UG/KG 

UC/KC 

UG/KC 
UG/KC 

UWKG 
UC/KG 

UG/KG 
UG/KG 

UWKC 

UC/KC 

UG/KC 

UG/KC 
UC/KG 
UWKG 

UC/KC 

UG/KG 
UWKG 
UG/KG 

UG/KG 

UWKG 
UG/KG 
UG/KG 

UG/KG 
UC/KC 

UC/KC 

UG/KG 

UC/KG 
UG/KG 
UG/KG 

6 V  
6 A  
6 V  
6 V  
6 V  

11 v 
12 v 
12 v 
11 A 

11 v 

11 v 
11 A 

11 v 
12 v 
12 v 

11 v 
11 A 

12 v 
12 v 
11 v 

11 v 
11 A 
12 A 

11 ' A  
12 A 

6 V  
6 V  
6 V  
6 V  
6 A  

TRG 

TRG 

TRG 

TRC 
TRG 

TRC 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRC 

TRG 

TRG 

TRC 

TRG 

TRG 

TRG 

TRG 

TRG 

TRC 

TRC 

TRG 
TRC 

TRG 

TRG 

TRG 

T R G  

T R C  

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 
A 
A 

A 
A 

A 

A 

A 

A 

A 



W07: D R I L L  CU'TTINGS ANALYTICAL DATA 

8206389 BRWICHLORCMETHANE 

BRWOFORM 

BRDWOnETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

LF04890002D 
LF04890406 
LF04890910 
LF04891214 
LF04891416 

LF04890002D 
L f 04890406 
L SO48914 16 
LF04891214 
Lf04890910 

LF04890002D 
L f 04891214 
LFO4891416 
LF 04890406 
L F 0489091 0 

LF04890002D 
LF04891416 
LF04890406 
LF04890910 
LF04891214 

LF04890002D 
L F 0489091 0 
L f 048914 16 
LF04891214 
LF04890406 

LF04890002D 
LF04891416 
L F 04890910 
LFO4891214 
LF04890406 

19-MY -89 
19-MY -89 
19-MY-89 
19-MY -89 
19-MY -89 

19-MY-89 
19-MY -89 
19-MY-89 
19-MY-89 
19-MY-89 

19-MY-89 
19-MY-89 
19-MY -89 
19-MY-89 
1 9- M Y  - 89 

19-MY -89 
19 - M Y  - 89 
19-MY-89 
19-MY -89 
19-MY-89 

19-MY-89 
19-MY-89 
19-MY -89 
19-MY -89 
19-MY-89 

19-MY -89 
19-MY -89 
19-MY -89 
19-MY -89 
19-MY -89 

6 U  
6 U  

6 U  

6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  

11 u 
12 u 
12 u 
11 u 
11 u 

6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  

6 U  
6 U  
6 U  

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 
UG/KG 

UG/KG 

UG/KG 

U W K G  

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

6 V  
6 A  
6 V  
6 V  
6 V  

6 V  
6 A  
6 V  
6 V  
6 V  

11 v 
12 v 
12 v 
11 A 
11 v 

6 V  
6 V  
6 A  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  
6 A  

6 V  
6 V  
6 A  
6 V  
6 A  

TRG 
TRG 

TRG 

TRG 
TRG 

TRG 

TRG 
TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

T RG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

TRG 

T R G  

TRG 
TRG 

TRG 

TRG 

TRG 

A 

A 
A 

A 
A 

A 

A 
A 
A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



W07: DRILL CUTTINGS ANALYTICAL DATA 

8206389 CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

Lf 048900020 
L FW890C06 
LF04891214 
L F04891 4 16 
Lf04890910 

L F (u89Q0020 
LF04891214 
LF04891416 
LF04890406 
L f 0489091 0 

LP048900020 
LFO4891214 
LF04891416 
LF04890910 
LF04890406 

LF048900020 
LF04891416 
LF04890910 
LF04891214 
L F04890406 

L F048900020 
LF04891416 
L f 04891 2 14 
LFD4890910 
LF04890406 

LF048900020 
LF04890406 
LFO4891214 
LF04891416 
LFQ489Q910 

19 -MAY - 89 
19-MY -89 
19-MY-89 
19-MY -89 
19-MY-89 

19-MAY-89 
19-MY -89 
19-MY-89 
19-MAY -89 
19-MY-89 

19-MY -89 
19-MY -89 
19-MY -89 
19-MY-89 
19-MY-89 

19-MY -89 
'19-MY-89 
19-MY -89 
19-MY -89 
19-MY-89 

19 -MAY - 89 
19-MY-89 
19-MY-89 
19-MAY-89 
19-MY -89 

19-MY - 89 
19-MAY -89 
19-HAY -89 
19-MAY -89 
19-HAY -89 

11 u 
11 u 
12' u 
12 u 
11 u 

6 U  
6 U  
6 U  

6 U  
6 U  

11 u 
12 u 
12 u 
11 u 
11 u 

6 U  
6 U  

6 U  

6 U  
6 U  

6 U  
6 U  
6 U  
6 U  

2 J  

4 JB 
6 8  
6 a  
6 8  
3 JB 

UGIKG 

UG/KG 

UG/KG 

UC/KG 

UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 

UG/KG 

U W K G  

UG/KG 

UG/KG 
UG/KG 

UG/KG 

UC/KG 
UG/KG 

UG/KG 

UG/KG 

UC/KG 

U W K G  
UG/KG 

UG/KG 

UG/KG 

UGIKG 

UC/KG 

UGIKC 

UG/KG 

UG/YG 

UC/KG 

11 v 
11 A 

12 v 
12 v 
11 v 

6 V  

6 V  
6 V  

6 A  
6 V  

11 v 
12 v 
12 v 
11 v 
11 A 

6 V  
6 V  

6 V  

6 V  

6 A  

6 V  

6 V  

6 V  

6 A  
6 A  

6 A  
6 A  
6 A  
6 A  
6 A  

TRG 

TRG 

TRG 
TRC 
TRG 

TRC 
TRC 

TRG 

TRC 

TRG 

TRC 

TRG 

TRG 

TRG 

TRC 

TRG 

TRC 

TRG 

TRG 
TRG 

TRG 
TRC 

TRG 

TRC 

TRG 

TRC 

TRC 

TRC 

TRC 

TRG 

A 
A 

A 
A 
A 

A .  
A 

A 

A 
A 

A 

A 

A 

A '  

A 



aJ07: DRILL CUTTINGS ANALYTICAL DATA 

8206389 STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TOTAL XYLENES 

TRICHLOROETHENE 

VINYL ACETATE 

LF04890002D 
LE04890406 
LF04891416 
LF04890910 
LF04891214 

L f 04890002D 
LF04891416 
LF04890406 
LF04891214 
L F 04890910 

LF (U890002D 
L f 04890910 

L F 0489 1 4 1 6 
L FM8912 14 

LF04890002D 
L F04890910 
LF 04890406 
LF04891214 
L F 048914 16 

LF0489OOO2D 
L FIU890910 
L fO4890406 
L F 06891416 
Lf04891214 

LF 048900020 
LF04890910 
LF04891214 
LF04891416 
LF04890406 

19-MY - 89 
19-HAY-89 
19-MY -89 
19-MY -89 
19-MY -89 

19-MY-89 
19-MY-89 
19-MY - 89 
19- M Y  - 89 
19 - H A Y  - 89 

19-MY -89 
19-MAY-89 
19-MAY-89 ; 

19-MY - 89 
19-MY -89 

19-MY-89 
19-MY -89 
19-HAY -89 
19-HAY-89 
19-HAY -89 

19- M Y  - 89 
19-MY-89 
19-MY -89 
19-MY-89 
19-MY-89 

19-IIAY -89 
19-HAY -89 
19-HAY-89 
19-HAY-89 
19-WAY -89 

6 U  
2 J  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
2 J  

6 U  
6 U  

- .  ‘ 9 ’  
6 U  
6 U  

6 U  
6 U  
3 J  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  
6 U  

11 u 
11 u 
12 u 
12 u 
11 u 

UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UWKG 
UG/KG 

UG/KC. 
UG/KG 
UG/KG 

UG/KG 

UG/KG 

UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 

UG/KG 

UWKG 

6 V  
6 A  
6 V  
6 A  
6 V  

6 V  
6 V  
6 A  
6 V  
6 A  

6 V  
6 A  

4 4 ”  
6 V  
6 V  

6 V  
6 A  
6 A  
6 V  
6 V  

6 V  
6 V  
6 A  
6 V  
6 V  

11 v 
11 v 
12 v 
12 v 
11 A 

Type Fleg Pkg. Valid. 
- - - _ _ - _ _ -  - - - - - - - _ - _ -  
TRG A 

TRG A 
TRG A 

TRG A 

TUG A 

TRC A 

TRG A 

TRG A 

TRG A 
TRG A 

TRG A 
TRG A 

TRG A; 
TRG A 

TRG A 

TRC A 

TRG A 

TRG A 
TRG A 

TRG A 

TRG A 

TRG A 

TRG A 

TRG A 

TRG A 

TRG A 
TRG A 

TRG A 

TRG A 

T RG A 



W07: DRILL CUTTINGS ANALYTICAL DATA 

0206389 VINYL CHLORIDE 

ci6-1,3-DICHLORWRWEWE 

LF048900020 
LF04891214 
LF04891416 
LFO48909lO 
LF04890406 

LF048900020 
L F 04891 4 1 6 
LF04890406 
LF0489121C 
LFO4890910 

LF04890002D 
LF04891416 
L FOC8912 14 
LF0489O910 
Lf 04890406 

19-MY-89 
19- M Y  - 89 
19-MY -89 
19-MY'89 
19-MY-89 

19-MY -89 
19- MY - 89 
19-MY-89 
19-MY-89 
19-MY -89 

19-MY -89 
19-MY-89 
19-MY - 89 
19 -MY - 89 
19-MY - 89 

11 u 
12 u 
12 u 
11 u 
11 u 

6 U  
6 U  
6 U  
6 U  
6 U  

6 U  
6 U  
6 U  
6 U  

6 .  U 

UG/KG 
UC/KG 

UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UC/KG 

UC/KG 
UG/KC 

UG/KG 

UG/KG 
UG/KG 

11 v 
12 v 
I 2  v 
11 v 
11 A 

6 V  
6 V  
6 A  
6 V  
6 V  

6 V  
6 V  
6 V  
6 V  
6 A  

TRG A 

TRG A 

TRC A 
TRC A 
TRG A 

TRG A 

TRG A 

TRG A 

TRG A 

TRG A 

TRG A 

TRG A 

TRG A 

TRG A 

TRG A 



oU07: DR CUTTINGS ANA 

8206789 x SOLIOS 

Nl TRATE 

NlIRAIE/NITRIIE 

SULFIDE 

PH 

C E S I W -  137 

Lf0989ER0003 
LF0989BR05110 
LF 09898R1117 
L F O9898R0511 

LF09898R0003 
LF09898R1117 
LF09898R0511 
LF0989BR0511D 

Lf09898R0003 
LF0989BR0511 
LF0989BR1117 
Lf0989BROSllD 

LF09898R0003 
LF09898R0511D 
LF0989BR1117 
LF0989BROSll 

LF0989BR0003 
LF0989BR1117 
LF0989BR0511D 
LF0989BR0511 

LF0989BR0511 
LFO989BR1117 
LF0989EROSllD 

23-HAY - 89 
23-HAY -89 
23-HAY - 89 
23-HAY -89 

23-HAY-89 
23-HAY - 89 
23-MY - 89 
23-HAY -89 

23-HAY -89 
23-HAY-89 
23-HAY -89 
23-HAY-89 

23-HAY-89 
23-HAY -89 
23-HAY-89 
23-HAY -89 

23-MY -89 
23-MY-89 
23-HAY-89 
23-HAY -89 

23-HAY-89 
23 -HAY - 89 
23-MY-89 

YTICAL OAT 

Resu l t  0 

83.4 
84.2 
83.8 
84.6 

5.3124 U 

5.3124 U 
5.3124 U 
5.3124 U 

1.2 u 
1.2 u 
1.2 u 
1.2 u 

2 u  
2 u  
2 u  
2 u  

7.7 
8.4 
8.6 

9 

0 
0 
0 

X 
X 
X 
X 

HG/KG 

HC/KG 

HG/KG 
HG/KG 

HC/KG 

HG/KG 
HGIKG 
HC/KG 

PHUNIT 
PHUNIT 
PHUW I T 
PHUNIT 

PC I /G 

PCI/G 
PCI/G 

V 
V 

V 
V 

V 
V 

' V  

V 

.1 

.1 

.1 

TRG 

TRG 

TRG 
TRC 

TRG 

IRG 
TRC 

TRG 

TRG 

TRG 

TRC 

TRC 

TRC 

TRC 
TAG 

TRC 

TRC 

TRC 

TRC 

TRC 

TRC 

TRC 

TRC 
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APPENDIX G 

Present Landfill Groundwater Quality 

Data Exceeding Background -- 

Uppermost Flow System 



U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

CROUNDUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - QUARTERS 1,2, and 3 - 1990 

UELL IDENTIFICATION CODE: 0586 

62.590 3 1 5.. 000 5000.000 MG/L 15 -MAY - 90 CALCIUM 

M A G N E S I M  

SODIUM 

TRICHLOROETHENE 

UELL IDENTIFICATION CODE: 

Parameter 

CALCIUM 

16.090 249.000 5000.000 MG/L 15 - M A Y  - 90 GO5860515020925 

15-MAY-90 46.740 924.000 5000.000 MG/L GO5860515020925 

5.000 8.000 5.000 UG/L 23-MAR-90 GO5860390001 

SarrQle N u n b e r  
- _ _ _ _ _ _ - - _ _ - _ _ _ _ _ _ _ _  
G-0686-0516-02-1410 
6-0686-0516-02-1410 
GO6860516021410 

CHLORIDE 17-MAY-90 10.670 709.000 250.000 MG/L G-0686-0516-02-1410 

MAGNESIUW 16.090 88.900 
88.900 
88.900 

19.400 MG/L 17-MAY -90 
1?'-MAY-90 19.400 MG/L 

5000.000 MG/L 17-MAY-90 

(3-0686-0516-02-1410 
G-0686-0516-02-1410 
GO6860516021410 

MANGANESE 

MERCURY 

0.213 0.388 
0.388 
0.388 

1.000 MG/L 17-MAY-90 
1.000 MG/L '17-MAY-90 

15.000 MG/L 17-MAY-90 

G-0686-0516-02-1410 
G-0686-0516-02-1410 
GO6860516021410 

0.000 0.001 MG/L 17-MAY -90 G-0686-0516-02-1410 

Report Date: 01-JUL-91 



U.S. OEPARTHENT OF ENERGY 
ROCKY FLATS PLANT 

GROUNOUATER WALITY HONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - QUARTERS 1,2, and 3 - 1990 

UELL IDENTIFICATION COOE: 0686 

NICKEL 

SULFATE 

TOTAL DISSOLVE0 SOLIDS 

VEL1 I O E N T I F I C A T I O N  COOE: 0786 

0.043 0.401 
0.401 
0.401 

46.740 420.000 
420.000 
420.000 

67.080 1170.000 

388.760 3000.000 
3000.000 

17-HAY-90 
17-HAY - 90 
17-HAY -90 

5.500 MG/L 
5.500 HC/L 

40.000 MG/L 

17-MAY -90 
30.400 HG/L 17-MAY -90 

17- HAY -90 

30.400 MC/L 

5000.000 HC/L 

500.000 HC/L 17-HAY -90 

10.000 MG/L 17-MAY -90 
17-HAY-90 10.000 HG/L 

. CALCIUM 

CHLORIOE 

31 - JAN-90 62.590 295 .OOO 5000.000 MG/L 

10.670 4 10.000 
222.000 

MG/L 02 - F - 9 0  EB 

25 .OOO' HG/L 01 -HAY -90 

G-0686-0516-02-1410 
6-0686-0516-02-1410 V 
GO6860516021410 V 

C-0686-0516-02-1410 
6-0686-0516-02-1410 V 

GO6860516021410 , v  

G-0686-0516-02-1410 V 

(3-0686-0516-02-1410 
6-0686-0516-02-1410 V 

GO7860190001 V 

GO7860190001 
6-0786-0501-02-0950 

Report Date: 01-JUL-91 



U.S. OEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

GRWNOUATER QUALITY HONITORINC - OPERABLE UNIT 7 
UPPER F L W  SYSTEM - QUARTERS 1.2, and 3 - 1000 

UELL IDENTIFICATION CODE: 0786 

MAGNES IUn 16.090 94.700 5000.000 MG/L 31-JAN-90 GO7860190001 V 

NICKEL 0.063 0.795 40.000 MG/L 31-JAN-90 GO7860190001 V 

SODIUM 

SULFATE 

i 

TOTAL DISSOLVED SOLIDS 

46.740 253.000 

67.080 380.000 
206.000 

388.760 2000.000 
1300.000 

5000.000 MC/L 31-JAN-90. GO7860190001 V 

HC/L 02-FEE-90 GO7860190001 
100.000 MG/L 01-HAY-90 6-0786-0501-02-0950 

MG/L 02-FEE-90 C07860190001 
io.ooo HG/L Q\-MY-90 C-0786-0501-02-Q950 

UELL IDENTIFICATION CODE: 1086 

NIlRAlE/NITRITE 

UELL IDENTIFICATION CODE: 4287 

3.430 4.300 
3.600 

MC/L 26-JAN-90 C10860190001 
MC/L 26-SEP-90 GU003651T 

Repart Date: 01-JUL-91 



UELL IDENTIFICATION CODE: 5887 

NITRATE/NITRlTE 

UELL I D E N T I F I C A T I O N  CODE: 6087 

- -  

ALUM1 NUM 

BARIUM 

LEAD 

N I T R A T E / Y I T R I T E  

, -  

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

GROUNDUATER QUALITY HONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - QUARTERS 1,2, and 3 - 

sackground Limt Result Q u a l i f i e r  Detect ion L i m i t  

0.327 0.398 

0.200 0.214 
0.214 

0.040 0.045 

3.430 8.200 
7.800 
4.600 
4.500 
4.500 
4.&00 
4.300 
4.300 

1.000 
1.000 

1 .ooo 
1 .ooo 

1990 

U n i t s  Sanpte Date 
- _ - - _ - _ -  _ - - _ _ _ - - - _ -  

MC/L . 30-JAN-90 
nC/L . 13-SEP-90 
MG/L 17-MAY-90 
HG/L. 17-HAY-90 

nC/L 28-AUG-90 . 

MG/L 06- JUN-90 
06-JUN-90 MC/L 

nG/L 28-AUG-90 

MG/L 
WC/L 
MG/L 
HG/L 

nG/L 

HG/L 

HG/L 

MC/L 

28-AUC-90 
28-AUC-90 
01 - FEB-90 
06-JUN-90 
06-JUN-90 
01-FEB-90 
06- JUN-90 
06-JUN-90 

Serrple N d x r  Va l i da t i on  
. . . . . . . . . . . . . . . . . . . .  _ - _ _ _ _ _ _ _ _  
658870190001 
WOO374 IT 
C-5887-0517-02-1218 
6-5887-051 7- 02- 1218 V 

Sample Nuher  Va l i da t i on  
. . . . . . . . . . . . . . . . . . . .  _ _ _ - _ _ _ _ _ _  
6-6087-0606-02-1344 

GU003171T 

G-6087-0606-02-1344 
G-6087-0606-02-1344 V 

GU00314 I T  

CU003 12 IT 
GU00313 I T 

G60870290001 
6-6087-0606-02-1440 
G-6087-0606-02-1440 V 

G60870290001D 
6-6087-0606-02-1344 
6-6087-0606-02-1344 V 

Report Date: 01-JUL-91 



UELL IDENTIFICATION COOE: 6087 

Parameter 

I TOTAL DISSOLVED SOLIDS 

TRICHLOROETHENE 

I UELL I D E N T I F I C A T I O N  COOE: 6,187 

UELL I D E N T I F I C A T I O N  CODE: 6287 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

GROUNDUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - WARTERS 1.2, and 3 1990 

5.000 160.000 
22.000 

Result 
_ _ _ _ _ - _ _ - - _  

5.100 
4.800 
4.400 
4.400 
4.300 
4.300 
4.000 

5.000 UG/L 06- JUY'90 FB-6087-0606-02- 1226 
5.000 UG/L 06-JUN-90 ER-6087-0606-02-1201 

Sample Date 
_ - - - - - - - - - -  
05 -MAR -90 
05 -MAR -90 
08-MAY -90 
08-MAY -90 
08-MAY-90 
08-MAY -90 
23- JUL-90 

Sanple N h r  Va l i da t i on  
. . . . . . . . . . . . . . . . . . . .  - _ _ - - _ _ - _ _  
G61870390001 
G61870390001D 
G-6187-0508-02-1233 
G-6187-0508-02-1233 JA 

G-6187-0508-02-1410 
G-6187-0508-02-1410 JA 

WOO1 72 IT 

Background Limt Result Q u a l i f i e r  Detect ion L i m i t  U n i t s  Sarrple Date Sarrple Nuiber Va l i da t i on  

0.506 4.668 PCI/L 26-FEB-90 G62870290001 

3.430 5.200 
4.400 

HG/L 26-FEB-90 G62870290001D 
MG/L 26-FEB-90 G62870290001 



I 

U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GRWNOUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - QUARTERS 1,2, and 3 - 1990 

UELL IDENTIFICATION CODE: 6287 

Parameter Background Limt Resul t  Q u a l i f i e r  Detect ion L i m i t  U n i t s  Senple Date Sample N h r  Val i da t  ion 

NITRATE/NITRITE 3.430 3.500 
3.500 

MG/L 23-AUG-90 GUOO2861T 
MG/L 23-AUG-90 GUOO289lT 

URANllJM-233,234 0.100 1 .870 PCI/L 26-FEE-90 G62870290001D 

UELL IDENTIFICATION CODE: 6387 

ACETONE 

BARIUM 

BICARBONATE AS CAC03 

10.000 19.000 

0.200 0.508 
0.421 
0.409 
0.399 
0.399 
0.399 
0.397 
0.397 
0.397 

249.350 500.000 
408.000 
408.000 

10.000 

200.000 
200.000 
200.000 

5.400 
5.400 

200.000 
5.400 
5.400 

200.000 

10.000 
10.000 

UG/L 

MG/L 

MC/L 

MC/L 
MG/L 
MG/L 
MG/L 
MC/L 
MG/L 

MG/L 

HG/L 
MG/L 
MG/L 

13- SEP-90 

12-FEE-90 
13 - SEP - 90 
1 3 - SEP - 90 
18-MAY-90 
18-MAY-90 
18-MAY-90 
18-MAY -90 
18-MAY-90 
18-MAY-90 

12-FEE-90 
18-MAY-90 
18-MAY-90 

C U O O l W I T  

663870290001D 
GUOO201 IT 
GW001231T 
G-6387-0518-02-0910 
G-6387-0518-02-0910 V 

G63870518020910 V 

G-6387-0518-02-1020 
C-6387-0518-02-1020 V 

G63870518021020 V 

t63870290001 
6-6387-0518-02-0910 
G-6387-0518-02-0910 V 

Report Date: 01-JUL-91 



UELL IDENTIFICATION Ca)E: 6387 

Parameter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BICARBONATE AS CAC03 

CALCIUM 

CHLORIDE- 

I RON 

U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GROUNOUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - WARTERS 1.2, and 3 - 1990 

Backgroud Limt Result P u a l i f i e r  Detect ion L i m i t  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ - _ - _ _ - _ _ _ _ _  _ _ - - - - _ - -  - - - - - - - - - - - - - - -  
249.350 398.000 10.000 

398.000 10.000 
380.000 1.000 
380.000 1 .ooo 

62.590 129.000 
129.000 
129.000 
128.000 
128.000 
128.000 
121.000 
115 .ooo 
114.000 

10.670 48.300 
48.100 
41 .OOO 

38.000 
37.000 

0.944 13.000 
13.000 
13.000 
11 -000 
11.000 
11.000 

28.800 
28.800 

5000.000 
28.800 
28.800 

5000.000 
5000.000 
5000.000 
5000.000 

5.000 

5.000 

16.700 
16.700 

100.000 
16.700 
16.700 

100.000 

MG/L 
MG/L 
MG/L 
MG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

MG/L 
MG/L 
MG/L 
MG/L 

MG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/ L 
MG/L 

18-MAY - 90 
18-MAY - 90 
13 - SEP- 90 
13 - SEP -90 

18-MAY-90 
18-MAY -90 
18-MAY-90 
18-MAY-90 
18-MAY -90 
18-MAY -90 
12- FEB-90 
13-SEP-90 
13-SEP-90 

18-MAY-90 
18-MAY -90 
12 - FEB - 90 
13- SEP -90 
13-SEP-90 

18-HAY-90 
18-MAY -90 
18-MAY -90 
18-MAY -90 
18-MAY - 90 
18-MAY -90 

S w p l e  N h r  Va l i da t i on  
. . . . . . . . . . . . . . . . . . . .  _ _ - _ - _ _ _ _ -  
6-6387-0518-02-1020 
G-6387-0518-02-1020 V 

GU00123 I T  

GUOO2Ol I T  

6-6387-0518-02-1020 
6-6387-0518-02-1020 V 

G63870518021020 V 

6-6387-0518-02-0910 
G-6387-05 18-02- 0910 V 

G63870518020910 V 

G638702900010 
CU00201 I T  
CUOOl23 I T  

G-6387-0518-02-0910 V 

6-6387-0518-02-1020 V 

G63870290001 
GUOO2Ol I T  

GUOOl 23 I T  

G-6387-0518-02-0910 
6-6387-0518-02-0910 V 

G63870518020910 V 

G-6387-0518-02-1020 
6-6387-0518-02-1020 V 

G63870518021020 V 

Report Date: 01-JUL-91 



U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
CRWNOUATER QUALITY HONITORING - OPERABLE UNIT 7 
UPPER F L W  SYSTEM - QUARTERS 1,2, and 3 - 1990 

MANGANESE 

MERCURY 

0.213 

0.000 

25.100 
25.100 
25.100 
24 -800 
24 -800 
24.800 
21.100 
21 .ooo 
19.300 

6.000 
6.000 
6.000 
5.380 
5.380 
5.380 
2.830 
2.710 
2.550 

0.001 
0.001 
0.001 
0.001 
0.001 

19.400 
19.400 

5000.000 
19.400 
19.400 

5000.000 
5000.000 
5000.000 
5000.000 

1.000 
1 .ooo 

15.000 
1.000 
1.000 

15.000 
15.000 
15.000 
15.000 

M W L  

MG/L 
HG/L 
MG/L 

MC/L 

MG/L 

MG/L 

MG/L 
MG/L 

MG/L 

HG/L 
MG/L 

MG/L 

MG/L 

MG/L 
MG/L 

MG/L 

MG/L 

18-MAY-90 
18-MAY - 90 
18 -HAY - 90 
18-MAY -90 
18-MAY -90 
18-MAY-90 
13- SEP - 90 
13-SEP-90 
12 - FEB -90 

18-MAY -90 
18-MAY -90 
18-MAY-90 
18-MAY -90 
18-MAY-90 
18-MAY - 90 
13 - SEP- 90 
12 - FEE- 90 
13 - SEP -90 

18-MAY-90 MG/L 
MG/L 18-MAY - 90 
MG/L 18- MAY - 90 
HG/L 18-MAY-90 
MG/L 18-MAY-90 

C-6387-0518-02-1020 
6-6387-0518-02-1020 V 

663870518021020 V 

G-6387-0518-02-0910 
G-6387-0518-02-0910 V 

G63870518020910 V 

GU00123 I T 

GUOO201 I T  
G63870290001D 

G-6387-0518-02-0910 
G-6387-0518-02-0910 V 

G63870518020910 V 

6-6387-0518-02-1020 
G-6387-0518-02-1020 V 

G63870518021020 V 

GU00201 I T  

663870290001D 
GUOO1231T 

C-6387-0518-02-0910 
6-6387-0518-02-0910 V 

G63870518020910 V 

6-6387-0518-02-1020 
G-6387-0518-02-1020 V 

Report Date; 01-JUL-91 



U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GROUNOUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - QUARTERS 1,2, and 3 - 1990 

UELL IDENTIFICATION CODE: 6387 

TOTAL DISSOLVED SOLIDS 

URANIUM-233,234 

VINYL CHLORIDE 

UELL IOENTIFICATION COOE: 6487 

388.760 620.000 
620.000 
576.000 
576.000 
540.000 
5 10.000 
500.000 

0.100 0.700 

10.000 17.000 
11.000 
11.000 

1,2-DICHLOROETHYLENE' 5.000 10.000 

ARSENIC 0.010 0.012 

10.000 MG/L 18-MAY -90 
10.000 MG/L 18-HAY -90 
10.000 MG/L 18-MAY-90 
10.000 MG/L 18-MAY -90 

MG/L 12-FEE-90 
10.000 MG/L 13 - SEP-90 
10.000 MG/L. 13 - SEP - 90 

PCI/L 12-FEE-90 

10.000 UG/L 12-FEE-90 
10.000 UG/L 13 - SEP -90 
10.000 UG/L 13- SEP -90 

5.000 UC/L 21-SEP-90 

10.000 MG/L 21-SEP-90 

G-6387-0518-02-0910 
6-6387-0518-02-0910 V 
6-6387-0518-02-1020 
G-6387-0518-02-1020 V 

G63870290001 
GU00201 IT 
GUOOl23 I T 

G63870290001 

G63870290001D 
GUOO1231T 
cu00201 I T  

Sarrple Nurber Va l i da t i on  
- - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
664870615020948 V 

GU00368 I T 

GUOO3681T 

GU00368 I T 

Report Date: 01-JUL-91 



U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GROUNDUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - QUARTERS 1,2, and 3 - 1990 

UELL IDENTIFICATION COOE: 6487 

Parameter Background Limt 

BICARBONATE AS CAC03 

CALCIUM 

CHLORIDE 

COBALT 

I RON 

MAGNESIUM 

MANGANESE 

NICKEL 

TOTAL DISSOLVED SOLIDS 

UELL IDENTIFICATION COOE: 6587 

249.350 

62.590 

10.670 

0.050 

0.944 

16.090 

0.213 

0.043 

388.760 

Result 
- _ _ - - - - - _ -  

0.697 
0.213 

270.000 

93.300 

66.000 
36.000 

0.068 

57.100 
3.480 

17.300 

4.120 
1 .OS0 

0.063 

440.000 

P u a l i f i e r  Detect ion L i m i t  

200.000 
200.000 

1 .ooo 

5000.000 

50.000 

100.000 
100.000 

5000.000 

15.000 
15.000 

40.000 

10.000 

MG/L 
MG/L 

MG/L 

MG/L 

MG/L 

HG/L 

HG/L 

MG/L 
MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

WG/L 

21 - SEP -90 
14-FEB-90 

21-SEP-90 

21-SEP-90 

21-SEP-90 
14- f €6-90 

21-SEP-90 

21-SEP-90 
14 -FEE -90 

21-SEP-90 

21 -SEP-90 
14 - FEE - 90 

21-SEP-90 

21-SEP-90 

GUOO3681T 

GU00368I T 

GU00368 I T  
G64870290001 

GU003681T 

6U00368 I T 

G64870290001 V 

GU00368 I T  

GWOO368I T 
664870290001 V 

GUOO36811 

GU0036811 

Report Date: 01-JUL-91 



U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

GROUNOUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - QUARTERS 1,2, and 3 - 1990 

UELL IDENTIFICATION CODE: 6587 

I RON 

MANGANESE 

NITRATE/NlTRITE 

TRICHLOROETHENE 

5.000 8.000 5.000 UG/L 18-JUL-90 GUOOOl9lT 

0.944 1.810 
1,110 

100 .ooo 
100.000 

MC/L 01-MAY-90 G658705010215 U 

MG/L 18-JUL-90 CU00019lT 

0.213 0.584 
0.567 
0,361 

15.000 MC/L 01-MAY-90 C658705010215 
15.000 MC/L 18-JUL-90 GU0001911 
15.000 MC/L 22-MAR-90 G65870390001 

V 

V 

3.430 4.600 

5 -000 26.000 
26.000 
23.000 

MG/L 18-JUL-90 GU0001911 

5.000 UG/L 01-MAY-90 G65870501021529 
5.000 UG/L 01-MAY-90 C65870501021529 
5.000 UG/L 18-JUL-90 GUOOOl9lT 

V 

V 

UELL lOENTlFlCATlON CODE: 6687 

Report Date: 01-JUL-91 



U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

CRWNDUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - QUARTERS 1,2, and 3 - 1990 

UELL IDENTIFICATION CODE: 6687 

CALCIUH 

COPPER 

MAGNESIW 

NIIRATE/NITRITE 

TRICHLOROETHEWE 

UELL IDENTIFICATION CODE: 6787 

Par a m  t er 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ACETONE 

AHERICIUH-241 

COPPER 

ti I CKEL 

TETRACHLOROETHENE 

62.590 

0.048 

16.090 

3.430 

5.000 

0.017 

0.048 

0.043 

5.000 

208.000 

0.053 

50.700 

4.300 

18.000 
12.000 
12.000 

5000 .ooo HC/L 

25.000 HC/L 

5000.000 HC/L 

HC/L 

5.000 UC/L 
5.000 UG/L 
5.000 UG/L 

Result Qualifier Detection Limit . Units 

0.047 

0.383 

0.097 
0.062 

51.000 
51.000 

02-HAY-90 

02-MAY -90 

02-MAY -90 

12 -MAR -90 

24-JUL-90 
02-MAY -90 
02-MAY-90 

Sample Date 

19-FEB-90 10.000 UG/L 

PCI/L 19-FEE-90 

22-MAY -90 25.000 MC/L 

40.000 HG/L 
40.000 WC/L 

22-HAY -90 
21-SEP-90 

5.000 UG/L 22-MAY-90 
5 .OOO UC/L 22 -HAY - 90 

C66870502021250 

G66870502021250 

G66870390001 

GUOOO261T 
G6687050201250 
C6687050201250 

G67870290001 

6678705220211 

C678705220211 
CU00369 I T 

1367870522021127 
G67870522021127 

Report Date: 01-JUL-91 



U.S.  OEPARTHENT OF ENERGY 
ROCKY FLATS PLANT 

GRWNOUATER QUALITY W I T O R I N G  - OPERABLE UNIT 7 
UPPER FLOU SYSTEH - QUARTERS 1,2, and 3 - 1990 

UELL IOENTIFICATION COOE: 6787 

ZINC 

UELL IOENTIFICATION COOE: 6887 

0.141 0.869 
0.470 

URANIUM-233,234 

ZINC 

E L L  IOENllFlCAllOW COOE: 7087 

0.100 

0.141 

20.000 MG/L 22-HAY-90 6678705220211 V 
20.000 HG/L 21-SEP-90 CU003691T 

0.084 40.000 HG/L 31-JUL-90 CUOO1241T 

27.000 
27.000 
27.000 

5.000 UG/L 22-MAY-90 6-6887-0522-02-1400 
5.000 UG/L 22-MAY-90 668870522021400 V 
5.000 UG/L 22-MAY-90 668870522021400 V 

0.200 PCI/L ’ 19-FEB-90 C68870290001 

0.599 20.000 HC/L 31-JUL-90 GU0012411 

Report Date: 01-JUL-91 



UELL I D E N T I F I C A T I O N  COOE: 7087 

Parameter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CALCIW 

CHLORIDE 

HAGNESIWI 

N I T R A T E / N I T R I T E  

. SODlUH 

SULFATE 

TOTAL DISSOLVED SOLIDS 

UELL lDENTlFlCATlON COOE: 7187 

Parameter 

U.S. DEPARTHENT OF ENERGY 

ROCKY FLATS PLANT 
CRWNDUATER QUAL'ITY CIONITORING - OPERABLE UNIT 7 
UPPER FLW SYSTEH - PUARTERS 1,2, and 3 - 1990 

Backgroud Limt Result Q u a l i f i e r  Detect ion L i m i t  U n i t s  Sarrple Date 

4 62.590 77.700 5000.000 WG/L 17-AUC- 90 

- - _ - - _ _ _ - _ - - - - -  - - - - - - - - - - - -  - - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - - - -  - - - - - - - - - - -  

10.670 43.000 MG/L 1 7 - AUG - 90 

17-AUG-90 16.090 21.900 5000.000 MG/L 

3.430 5.100 

46.740 60.200 

67.080 87.000 

388.760 510 .OOO 

1 7-AUG - 90 MG/L 

17-AUG-90 5000.000 WG/L 

1 7- AUG - 90 2.000 WG/L 

10.000 MG/L 17-AUG - 90 

Background Limt Result Q u a l i f i e r  Detect ion L i m i t  U n i t s  Sanple Date 

CALCIW 62.590 66.400 
66.400 

28.800 MG/L 27-APR - 90 
27-APR -90 28.800 HG/L 

URANIUM-233,234 0.100 0.800 PCI/L 15-FEB-90 

E L L  1DEWTlFICATIW CODE: 7287 

GUOO239lT 

GUOO2391 T 

GUOO23911 

GU0023911 

GUOO23911 

GUOO23911 

G-7187-0427-02-1147 
6-7187-0427-02-1147 V 

G71870290001 

Report Date: 01-JUL-91 



UELL I D E N T I F I C A T I O W  CODE: 7287 

Parameter , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BICARBONATE AS CAC03 

CALCIUM 

CARBON TETRACHLORIDE 

COPPER 

NICKEL 

TETRACHLOROETHENE 

TOTAL DISSOLVED SOLIDS 

TRICHLOROETHEWE 

URANIUM-233,234 

ZINC 

62.590 

5.000 

0.048 

0.043 

' 5.000 

388.760 

5.000 

0.100 

0.141 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

CRDUNDUATER QUALITY HONITORINC - OPERABLE UNIT 7 
UPPER FLUJ SYSTEM - QUARTERS 1,2, and 3 - 1990 

270.000 
270.000 
250.000 

86.300 
84.000 

8.000 

0.106 
0.089 

0.067 

5.000 

420.000 
420.000 

50.000 
47.000 

1.000 

0.645 
0.298 
0.149 

1 .OD0 

5000.000 
5000.000 

5.000 

25 -000 

25.000 

40.000 

5.000 

5.000 
5.000 

20.000 
20.000 
20.000 

MC/L 
MC/L 
MG/L 

MC/L 
HC/L 

UG/L 

MC/L 
MG/L 

MC/L 

UC/L 

MG/L 

MC/L 

UG/L 
UG/L 

PC I /L 

MG/L 
MC/L 
MG/L 

20- FEE - 90 
20- f €6-90 
17- JUL -90 

17- JUL-90 
20-FEE-90 

20- FEE-90 

20- FEE -90 
17- JUL-90 

20- FEE-90 

20-FEE-90 

20-FEE-90 
20- F €6-90 

20- f E6 -90 
17-JUL-90 

20- f EE-90 

20 - FEE - 90 
17-JUL-90 
30 - APR -90 

G72870290001 
GUOOOl 1 I T  

CUOOOl 1 IT 
672870290001 

C72870290001 

G72870290001 
GUOOOll I T  

G72870290001 

C72870290001 

C72870290001 

G72870290001 
GUOOOl 1 I T 

C72870290001 

C72870290001 
CUOOOl 1 I T  

6728704300214 10 

V 

V 

V 

V 

V 

V 

V 

V 

Report Date: 01-JUL-91 



U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

GRWNOUATER QUALlTY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - PUARTERS 1.2, atxi 3 - iopo 

UELL IOENTIFICATION CODE: 8106089 

1,l-DICHLORMTHANE 

1,2-DICHLOROETHYLENE 

ACETONE 

BAR I UM 

5.000 11.000 

5.000 6.000 

10.000 11.000 

0.200 0.316 

5.000 UG/L 07-AUG-90 CUOO1521T 

5.000 UG/L 07-AUG-90 GUOO1521T 

10.000 UC/L 07-AUGI90 CUOO1521T 

200.000 MG/ L 30-MAY-90 LF01890530021910 V 

I RON 0.944 4.040 100.000 MG/L 30-MAY-90 LF01890530021910 V 

MANGANESE 0.213 1.060 15.000 MG/L 30-MAY-90 LF01890530021910 V 

UELL IDENTIFICATION CODE: 8206189 

BAR I UM 

BICARBONATE AS CAC03 

CALCIUM 

0.200 0.330 200.000 MG/L 17-AUG-90 GUOO2421T 

249.350 570.000 
390.000 

62.590 130.000 
98.900 

1.000 MG/L 17-AUG-90 GU002421T 
MG/L 22-MAR-90 GLF02890390001 

5000.000 MG/L 17-AUG-90 GUOO2421T 
5000.000 MG/L , 22-MAR-90 CLf02890390001 V 

Report Date: 01-JUL-91 



U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
CROUNDUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOV SYSTEM - QUARTERS 1,2, and 3 - 1990 

WELL IDENTIFICATION COOE: 8206189 

MAGNESIUM 16.090 

NICKEL 

SILVER 

S M  I UM 

0.043 

0.004 

46.740 

SULFATE 67.080 

TOTAL DISSOLVED SOLIDS 388.760 

64.000 

51.000 

27.600 
26.500 

MG/L 

MG/L 

5000.000 MG/L 
5000.000 MG/L 

0.044 40.000 MG/L 

0.006 10.000 MG/L 

181 .OOO 

125.000 

140 .OOO 

70.000 

800 -000 
650.000 

5000.000 MC/L 

5000.000 MC/L 

MG/L 

2.000 MG/L 

10.000 MC/L 

MG/L 

Result  Q u a l i f i e r  Detect ion L i m i t  U n i t s  

17- AUG - 90 
22-MAR-90 

22-MAR - 90 
1 7- AUG- 90 

22-MAR -90 

22-MAR - 90 

22-MAR-90 
17-AUG -90 

22-MAR-90 
17-AUG-90 

17- AUG- 90 
22-MAR -90 

Sample Date 

01-JUN-90 68.800 5000.000 MG/L 

GUO02421 T 

GLFO2890390001 

GLFO2890390001 
GU00242 I T 

CLF02890390001 

GLFO2890390001 

GLF02890390001 
tu00242 I T  

CLFO2890390001 
CU00242 I T  

GU002421T 
GLF02890390001 

LF0389BR05310 

V 

V 

V 

V 

Va l i da t i on  
_ _ _ _ _ _ _ _ _ _  

. v  

Report Date: 01-JUL-91 



UELL IDENTIFICATION COOE: 8206289 

UELL IDENTlflCATlON CODE: 8206389 

BICARBONATE AS CAC03 249.350 

CALCIUM 

CHLORIDE 

62.590 

10.670 

CHLOROFORM 5.000 

I RON 0.944 

MANGANESE 0.213 

TETRACHLOROETHENE 5.000 
0 

TOTAL DISSOLVED SOLIDS 388.760 

UELL lDENTlFlCATlON CODE: 8206489 

Report Date: 01-JUL-91 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

GROUNDUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLU4 SYSTEM - QUARTERS 1,2, and 3 - lW0 

0.594 

550.000 

154.000 . 

21 -000 

8.000 
8.000 

5.500 

2.440 

51 .ooo 
51 .OOO 

540.000 

200.000 MG/L 

1 .ooo MG/L 

5000.000 HG/L 

MG/L 

5.000 UG/L 
5.000 UG/L 

100.000 nG/L 

15.000 HG/L 

5.000 UG/L 
5.000 UG/L 

10.000 MG/L 

24 -MAY - 90 

26- SEP- 90 

24 -MAY -90 

26-SEP-90 

24-MAY-90 
24-MAY-90 

24-MAY -90 

24-HAY -90 

24-MAY-90 
24 -MAY -90 

26- SEP-90 

LFO4890523021 

GUOO373 I T 

LF04890523021 

GUOO3731T 

LF04890523021144 
LF04890523021144 

LF04890523021 

LF04890523021 

LF04890523021144 
LF04890523021144 

GU003 731 T 

V 

V 

V 
V 

V 

V 

V 
V 



UELL IDENTIFICATION CODE: 8206489 

BICARBONATE AS CAC03 

CALCIUM 

CHLORIDE 

SODIUM 

SULFATE 

TOTAL DISSOLVED SOLIDS 

TRICHLOROETHENE 

UELL I O E N T I F I C A T I O N  CODE: E206589 

Parameter 

CHLOR I O €  

U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GROUNOUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLW SYSTEM - QUARTERS 1,2, and 3 - 1990 

Background Limt 

10.000 

249.350 

- _ - - _ _ _ _ _ _ _ _ - _ -  

62.590 

10.670 

46.740 

67.080 

388.760 

5.000 

10.670 

14.000 10.000 UG/L 

310.000 HG/L 

66.900 5000.000 MG/L 

14.000 MG/L 

52.800 5000.000 MG/L 

81 .ooo HG/L 

400.000 MG/L 

46.000 
25.000 
18.000 
18.000 

5.000 UWL 
5.000 UG/L 
5.000 UG/L 
5.000 UG/L 

Result Q u a l i f i e r  Detect ion L i m i t  U n i t s  

20 - FEE - 90 

20- FEE -90 

22-FEE-90 

20- FEE-90 

22-FEB-90 

20-FEE-90 

20- FEE-90 

20- FEB -90 
07-AUG- 90 
31 - M A Y  -90 
31-MAY-90 

Sarrple Date 

410.000 
340.000 

12-MAR - 90 
2.000 MG/L 12- JUN -90 

MG/L 

12-JUN-90 75.200 5LOOO MG/L 

GLf05890290001 

GLFOS89029OOOl 

GLF05890290001 

GLF05890290001 

GLF05890290001 

GLF05890290001 
GUOO1531T 
L F0589BR053002 1358 
LF0589BR0530021358 

LFO6890611020900 

Vel i d a t  ion 
- - - _ _ _ _ _ _ _  

V 

V 

V 

V 

V 

V 

Va l i da t i on  
- - - _ _ _ _ _ _ _  

V 

V 

Report Date: Dl-JUL-91 



US.  DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GROUNDUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - QUARTERS 1,2, and 3 - 1990 

UELL IDENTIFICATION COOE: 6206589 

MG/L CHLORIDE ’ 10.670 63.000 

TOTAL DISSOLVED SOLIDS 388.760 579.000 
5~0.000 

UELL IDENTIFICATION CODE: 6206689 

Parameter Background Limt Resul t  Q u a l i f i e  

10.000 MG/L 
MG/L 

12-JUN-90 
12-MAR -90 

UELL I D E N T I F I C A T I O N  CODE: 6206789 

Dete t i o n  L i m i t  Un i t  

Parameter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CALCIUM 

CHLORIDE 

MAGNESIUM 

NITRATE/NITRITE 

SELENIUW 

11 - SEP-90 10.670 80.000 M W L  

16.090 42.900 
39.900 

5000.000 MG/L 11-SEP-90 
23 -MAR - 90 5000.000 MG/L 

3.630 11 -SEP-90 7.700 MG/L 

11-SEP-90 0.221 0.821 . 5.000 MC/L 

LF06890611020900 V 

GLF06890390001 

GUOO2141T 

cu00214 I T 

GLF09890390001 V 

GU00214 I T  

CU00214 I T 

Report Date: 01-JUL-91 



U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

GROUNOUATER QUALITY MONITORING - OPERABLE U N I T  7 
UPPER FLOU SYSTEM - QUARTERS 1,2, and 3 - 1990 

UELL  I O E Y T I F I C A T I O H  COOE: 8206789 

TOTAL OISSOLVED SOLIDS 388.760 1200.000 10.000 MG/L 1 1 - S E P - 9 0  GU002141T 

UELL  I D E N T I F I C A T I O N  CODE: E 2 0 6 8 8 9  

UELL I D E N T I F I C A T I O N  CODE: B 2 0 6 9 8 9  

UELL  l O E N T l F l C A T l O N  CODE: E 2 0 7 0 8 9  

CALCIUM 

R e p o r t  D a t e :  0 1 - J U L - 9 1  

62.590 139.000 5000 .ooo MG/L 08 -FEB- '90  G L F 1 2 8 9 0 2 9 0 0 0 1  V 



U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GROUNOUATER QUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLW SYSTEM - QUARTERS 1.2, and 3 - 1990 

UELL I D E N T I F I C A T I O N  COOE: E207089 

llAGNESlUM 16.090 41 .a00 5000.000 MG/L 08-FEE-90 GLF12890290001 V 

46.740 475.000 5000.000 MG/L 08-FEE-90 GLF12890290001 V 

SULFATE 

TOTAL DISSOLVE0 SOLIDS 

67.080 570.000 
520.000 

388.760 2000.000 
2000 -000 

MC/L 15-AUG-90 CU002361T 
MG/L 08-FEE-90 GLF12890290001 

MWL 08-FEE-90 CLF12890290001 
MG/L 15-AUG-90 GUOO2361T 

Report Date: 01-JUL-91 



U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

CROUNDUATER QUALITY IK)NITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - FCURTP QUARTER - lW0 

UELL IDENTIFICATION CODE: 1086 

Units Semple Date 

UG/L 15 - NOV-90 
15-NOV-90 UG/L 

- - - - - - - -  - - _ - _ _ _ - - - -  
ACETONE 10.000 42.000 

11.000 
10.000 
10.000 

GUO0675 I T 

CUOO6771T 

NITRATE/NITRITE 3.430 4.200 
4.100 

0.020 
0.020 

MC/L 15 - NOV-90 
MC/L 16-NOV- 90 

CU00674 I T  
GUOO676I T 

VEL1 IDENTIFICATION CODE: 6087 

Parameter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BAR I UM 

CALCIUM 62.590 174.000 
139.000 

5000.000 
5000.000 

11 -0CT-90 MG/L 

MC/L 1 1  -0CT-90 
CU00481 I T  

GUOO482 I T  

MAGNESIUM 16.090 48.800 

44.700 
5000.000 
5000.000 

MG/L 11-OCT-90 
MG/L 11-OCT-90 

GU00482 IT 
GU00481 IT 

NITRATE/NITRITE 3.430 8.300 
8.200 
8.200 

0.020 
0.020 
0.020 

MG/L 11-OCT-90 
MC/L 11 -0CT -90 

11-OCi-90 MG/L 

GU00483 IT 
CU00483 IT 
GU004 86 I T 

Sooluw 46.740 118.000 
113.000 

5000.000 
5000.000 

MC/L 1 1  -0CT-90 
MG/L 11-OCT-90 

GU00482 I T  

GU00481 I T  

UELL IDENTIFICATION CODE: 6187 

Report Date: 25-JUN-91 



U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GROUNDUATER QUALITY MONITORING - OPERABLE UNIT 7 

UPPER FLOU SYSTEM - FOURTH QUARTER - l W 0  

UELL IDENTIFICATIOW CODE: 6187 

UELL IDENTIFICATION CODE: 6387 

1,2-DICHLOROETHYLENE 

BAR I UM 

BICARBONATE AS CAC03 

CALCIUM 

CHLORIDE 

I RON 

5.000 10.000 
9.000 

0.200 0.502 
. 0.481 

0.461 

249.350 390.000 
390.000 

62.590 128.000 
127.000 
126.188 

I 10.670 38.000 
35 .OOO 

0.944 8.290 
8.167 
6.120 

5.000 UG/L 
5.000 UG/L 

200.000 WG/L 
200.000 MG/L 
200.000 MG/L 

1.000 MG/L 
1.000 MG/L 

5000.000 MG/L 
5000.000 MG/L 
5000.000 MC/L 

0 - 200 MG/L 

0.200 MG/L 

100.000 MG/L 
100.000 MG/L 
100.000 MG/L 

01 -NOV-90 
01-NOV-90 

01-NOV-90 
01 -NOV-90 
01-NOV-90 

01-NOV-90 
01-NOV-90 

01 -NOV-90 
01 - NOV-90 
01 - NOV- 90 

01-NOV-90 
01-NOV-90 

01 - NOV-90 
01 - NOV- 90 
0 1 - NOV - 90 

Semple Nurlser Va l i da t i on  

GU005821 T 
GUOOS 79 I T 

GUOO5791 T 

GU00579lT 
GU005821T 

GUOO5791 T 

GU005821T 

GUOO5791T 
GU00582 I T 
GU00579 I 1 

GUOOS 79 I 1 

GUOO582 I T 

GU005791 T 

cuoo5791 T 

GU00582 I 1 

Report Date: 25-JUN-91 



U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

GROUNDUATER W A L I T V  MONITORING - OPERABLE UNIT 7 
UPPER FLW SYSTEM - FOURTH QUARTER - loPo 

UELL IDENTIFICATION CODE:- 6387 

Result 
_ - _ - - - - - - - - -  

23.100 
22.092 
21.900 

Qualifier Detection Limit 
- - - - - - _ _ _  - _ _ - - _ _ - - _ _ _ _ _ _  

5000.000 
5000.000 
5000.000 

Simple Date 
- - - - - _ - - - - -  
01-NOV-90 
0 1 - NOV- 90 
01 - NOV- 90 

GUOO5791T 
GU005791T 

GU00582 I 1 

GUOOS 79 I T 
cuoo5791 r 

MANGANESE 0.213 3.070 
3.020 
2.680 

15.000 
15.000 
15.000 

01-NOV-90 
01 -NOV-90 
01 -NOV-90 GUOO5821 

GUOO579I 
CU005791 

GUOO582 I 

GU00582 I 

TOTAL DISSOLVE0 SOLIDS 388.760 550.000 
530.000 
530.000 

10.000 
10.000 
10.000 

01-NOV-90 
01-NOV-90 
01 - NOV- 90 

VINYL CHLORIDE 10.000 11.000 
10.000 

10.000 
10.000 

01-NOV-90 
01-NOV-90 GUOO5791T 

UELL IDENTIFICATION CODE: 6487 

6.000 

9.000 5.000 5.000 20-NOV-90 GUOO75111 

UELL I D E N T I F I C A T I W  CODE: 6587 

Background Limt 
--------,------ 

Sample Date 
- - - - - - - - - - -  

Report Date: 25-JUN-91 



E L L  IDENTIFICATION CODE: 6587 

Parameter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1,1,1-TRICHLOROETHANE 

TRICHLOROETHENE 

UELL IDENTIFICATION CODE: 6687 

Parameter 

Y.S. DEPARTMENT OF ENERGY . 

ROCKY FLATS PLANT 
GROUNDUATER W A L I T Y  MONITORING - OPERABLE UNIT 7 

UPPER FLOU SYSTEM - FOURTH WARTER - lW0 

5.000 21 .ooo 5.000 UG/L 17-OCT-90 CUOO5461T 

Background Limt Result Qualifier Detection Limit Units Sanple Date Sample N b r  Validation 

TR ICHLOROETHENE 

UELL IDENTIFICATION CODE: 6787 

5.000 14.000 5.000 UG/L 06-DEC-90 GUOO6721T 

UELL IDENTIFICATION CODE: 7187 

UELL IDENTIFICATIOU CODE: 7287 

Report Date: 25-JUN-91 

I 



U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

GROUNDUATER WALITY MONITORING - OPERABLE UNIT 7 
UPPER F L W  SYSTEM - .FUlRTH QUARTER - lW0 

UELL IDENTIFICATION CODE: 7287 

NICKEL 0.043 0.045 WG/ L 08- NOV-90 GUOO6591 T 

Z INC 0.141 0.433 MG/ L 08-NOV-90 GUOO6591T 

UELL IDENTIFICATION CODE: 8106089 

TETRACHLOROETHENE 5.000 5.000 5.000 UG/ L 04-DEC-90 GUO078111 

UELL IDENTIFICATION CODE: 8206189 

UELL IDENTIFICATION CODE: 6206389 

1,2-DICHLOROETHYLENE 5.000 26.000 5.000 UG/ L 09-NOV-90 CUOO64711 

R e p o r t  D a t e :  2 5 - J U N - 9 1  



U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 

GROUNDUATER QUALITY MONITORING - OPERABLE U N I T  7 
UPPER FLOU SYSTEM - FOURTH OUARTER - 1990 

UELL  I D E N T I F I C A T I O N  COOE: 8206389 

TETRACHLOROETHENE 5.000 55.000 5.000 UG/L 09 -NOV-90  GUO0647lT 

TRICHLOROETHENE 

UELL  I D E N T I F I C A T I O N  CODE: 6206489 

5.000 &c.OOD 5.000 UG/L 09 -NOV-90  GU006471T 

UELL I D E N T I F I C A T I O N  CODE: 8206589 

CALCIUM 

CHLORIDE 

U G N E S l U  

SODIW 

TOTAL DISSOLVED SOLIDS 

R e p o r t  D a t e :  2 5 - J U Y - 9 1  

62 - 590 92.100 

10.670 63.000 

16.090 26.500 

46.740 70.100 

388.760 599.000 

MG/L 09 -NOV-90  GUOO6491T 

MG/L 0 9 - N O V - 9 0  GU006491T 

MG/ L 0 9 - N O V - 9 0  GUOO6491T 

HG/L 0 9 - N O V - 9 0  GU00649 I1 ,  

MG/L 09 -NOV-90  GUOO6491T 



U.S. DEPARTHENT OF ENERGY 

ROCKY FLATS PLANT 
GRWWOUATER QUALITY MONITORING - OPERABLE UNIT 7 

UPPER FLOU SYSTEH - FOURTH QUARTER - 1990 

UELL IDENTIFICATION COOE: 8206689 

CHLOR ID€ 

SULFATE 

TOTAL DISSOLVED SOLIDS 

UELL lDENTlFlCATlON COOE: 6207089 

CALCIUM 

CHLORIOE 

CHROHIUM 

MAGNES I W 

SILVER 

10.670 83.000 

67.080 130.000 

388.760 590.000 

0.200 

2.000 

l!I.OOO 

249.350 290.000 
280.000 

62.590 143.000 
141.289 

10.670 540.000 
530.000 

0.020 0.024 
0.021 

16.090 42.134 
42.100 

0.004 0.011 

1'.000 
1.000 

5000.000 
5000.000 

- 

0.200 
0.200 

10.000 
10.000 

5000.000 
5000.000 

10.000 

HG/L 

HG/L 

HG/L 

Un i t s  
- - - - - _  
MG/L 
HG/L 

MG/L 
HG/L 

HG/L 
MG/L 

HG/L 
HG/L 

HG/L 
HG/L 

HC/L 

05-DEC-90 

05 -DEC-90 

05-DEC-90 

Sample Date 
_ _ - - - - - _ _ _ -  
30-OCT -90 
30- OCT -90 

30-OCT-90 
30-OCT-90 

30-OCT -90 
30 - OC T - 90 

30- OCT -90 
30- OCT -90 

30-OCT -90 
30-OCT -90 

30-OCT - 90 

GU00784 IT 

GU00784 IT 

GU00612 I T 

GU006121T 

GU00612 I 1 

GU00612 I T 

GUOO612 I T 
GUOO6121 T 

GUOO612 I T 
GU00612 I T 

CU00612 I T 

Report Date: 25-JUN-91 



U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 

GROUNDUATER OUALITY MONITORING - OPERABLE UNIT 7 
UPPER FLOU SYSTEM - FOURTH WARTER - 1990 

UELL IDENTIFICATION CODE: 8207089 

SULFATE 67.080 590.000 
560.000 

2.000 MC/L 30-OCT-90 tU006121T 
2.000 MG/L 30-OCT-90 GUOO6121T 

TOTAL DISSOLVED SOLIDS 388.760 2100.000 10.000 MG/L 30-OCT-90 CUOO6121T 

Report Date: 25-JUY-91 
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APPENDIX H 

Summary of Phase I1 

Geologic Characterization Data Acquisition Work Plan, 

March 1991 



The following summary of borehole drilling and data acquisition activities is based on 
information presented in the Phase I1 Geolosic Characterization Data Acquisition Work 
Plan, March 1991. 

Task 4 of the Work Plan is a multifunctional task involving borehole drilling, data 
acquisition, borehole plugging and/or well installation. Sixty-five boreholes are planned to 
be drilled to an approximate depth of 160 feet. The two boreholes planned in the vicinity 
of Operable Unit No. 7 are shown in Figure H-1. All boreholes will be continuously cored 
from the ground surface to total depth. 

A full suite of geophysical logs will be run in each borehole. The logging suite will include: 

(1) Temperature; 
(2) Fluid Resistivity; 
(3) Caliper; 
(4) Spontaneous Potential; 
(5) 16-inch Normal Resistivity; 
(6) 64-inch Normal Resistivity; 
(7) Natural Gamma Ray; 
(8) Neutron; 
(9) Gamma-gamma Density; and 
(10) Sonic log (Delta-T only). 

Following geophysical logging, up to 100 packer tests will be performed in the boreholes to 
estimate the hydraulic conductivity of selected subsurface zones. 



Figure H-1 

Map Showing Locations of 

Selected Boreholes to be Drilled’ 

under the Phase I1 

Geologic Characterization Data Acquisition Program 

(not yet created) 
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